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PREFACE

This study was performed by the Institute for Defense Analyses (IDA) under Task
Order T-L6-361 (Identifying Personnel Tradeoffs) sponsored by the Office of the Assistant
Secretary of Defense (Force Management and Personnel) under contract MDA 903 84 C
0031. Its main focus is identification of sources of information on the performance of units
and individuals in the military. The existence of such data permits the development of
quantitative relationships between policies relating to manpower, personnel and training
(MPT) and performance in the military. These relationships could be used to improve the
way in which MPT policies are determined and evaluated. They could help military
manpower planners buy a more effective defense for the money.

The authors are grateful for the many helpful suggestions received from Dr.
Deborah Clay-Mendez, Dr. David R. Graham, Dr. James S. Thomason and Richard S.
Gibson. The assistance of Ms. Eileen M. Doherty and Ms. Crystal A. Moore is also’
gratefully acknowledged.
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I. INTRODUCTION

e

A. BACKGROUND

This paper presents the results of research conducted in identifying existing data on
personn.: characteristics, training and, performance in the military Services. The end
purpose is to link the characteristics of unit personnel with unit performance. Identifying
these links would serve at least two critical functions: assessing manpower, personnel and
training (MPT) policy options, and deriving measures of manpower capability from
information on operational performance.

A sample of data bases covering the performance of military units and personnel, as
well as the characteristics and training of people in the military are, categorized and
analyzed in the paper. There are at least four reasons why we should know how the
individual and aggregate characteristics of military personnel relate to their collective
performance as a unit. These are to be able to:

¢ Decide who to enlist and retain, and in what numbers to enlist and retain them;
«  Daesign batter pay and retirement jolicies to compensate them;

+  Design better personnel management (e.g., roitation and training) policiés; and
*  Develop aggregate indicators of the quality of military personnel.

Military planners and policy makers should be able to assess the results (outputs) of
their plans and policies. They must also be able to demanstrate to the Congress that the
output justifies the expenditure of resources. It is not encugh to be able to show that more
resources of a given kind produce more capability; good policy development requires
assessment of how much capability is gained through alternative uses of the resources.

Much of the past analytic work in the manpower policy area has been concentrated
on how to fill stated manpower requirements. This work rieeds to be continued, since DoD
certainly should be concerned with efficiently getting ths necessary people. However,
statemnents of requirements often have been based on implicit and unverified assumptions
about the required mixes of age, intelligence, education and experience. The requirements

are derived with little explicit reference to how well other mixes might perform or to how
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much they might cost. Compensation and retirement policies are then designed to fill these
requirements. For example, little attention is given to the possibility that senior people
contribute so much in some settings that money could be saved and military capability
increased by paying these people more and retaining more of them, while bringing ir. fewer
recruits and reducing training costs. Under the current system, there is a tendency to focus
on the fact that this action would result in overfilling requirements for senior personnel,
leading to consideration of forcing some of them to leave in order to maintain a viable
promotion plan.

At the same time, the retirement system has ' >n reasonably efficient in achieving
the level of post-20-year personnel implied by the Services' statements of requirements.
However, an examination of units with more men of “post-retirement" age might show this

level to be based on faulty assumptions. A performance-oriented approach to requirements
might suggest further modifications to the retirement system that would allow :t to serve
betier the real needs of the Services.

-~

Another consideration is training. Considerable effort and expense go iuto the

design and execution of training programs. Individual training programs are usually
evaluated on the basis of individual test results, with some feedback from the field. Further
follow-up that examines the performance of units, while controlling for specific training

and other personnel characteristics, could give vital clues to people who design training
courses and programs. Both schoolhouse and unit training would benefit from such
examination.

Tying MPT policies to performance would not only lead to better MPT policies, but
would help to justify them. When manpower, personnel and training resources can be
linked to warfighting capability, their need and cost can be more easily compared with
those of additional forces and modernization. This in turn should lead to more efficient and
effective negotiations for hudget dollars.

Building such links requires that three conditions hold:
e that data reflecting military performance exist;
» that such data be available for research purposes; and

* that analyses using these data to tie MPT policies to performance be
successfully pursued.

This paper addresses the fi-st two conditions, the existence and availability of relevant
information on military performance.

-
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Skepticism about the existence of the necessary data has been a considerable
stumbling block to the kind of research under discussion. It has been noted that: "So
difficult is measuring military effectiveness that some researchers believe it is futile to try."!
The goal of this paper is to show that these researchers are wrong. All the Services go to
considerable effort to develop indicators that are closely related to military effectiveness;
these indicators are generally used for management purposes in the field. While many of
them are not forwarded to higher headquarters, they do exist. Our objective is to list and
describe a sample of these indicators: who uses them, how they are developed, what data
elements they are developed from, what form they are kept in, and where they are kept.
We hope to help dispel the belief that manpower policies cannot be developed and assessed
in terms of their iinpact on the performarice of military units.

Building the capability to develop and assess manpower policies in this way will

not be easy. It will require a broad-based, bottom-up research effort. Relationships
between the characteristics of people and collective performance are likely to differ by
occupation and kind of equipment, so many different environments will have to be
studied.2 An extended effort will be needed, promising results in the early to mid 1990s.

e

B. PLAN OF THE STUDY

A taxonomy for categorizing indicators of military effectiveness is developed in
Chapter II. The paper turns o its main work in Chapter III, listing and discussing such
indicators. This chapter also includes information regarding the availability of data on the
characteristics and training of personnel, since such data are just as important as are
effectiveness measures for the kind of research we contemplate.

The final chapter suggests how to proceed in order both to advance the 'ong-term
goal of linking the characteristics and training of personnel to the performance of their units
in a wide range of contexts, and to gain valuable irsights in the shorter term.
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1 Nicholas Bond Jr., 17tk International Symposium on Applied Military Psychology, (London: ONR,
London Branch, U.S. Department of the Navy, July '981).

2 For evidence that relationships differ in this way, see Stanley A. Horowitz and Allan Shermau, Crew WO
Characteristics and Ship Condition, CNS 1090, Center for Naval Analyses, March 1977. ®
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II. FRAMEWORK DEVELOPMENT

As we are focusing on the determinants of military performance, our consideration
of a framework for analysis begins by considering the prerequisites for unit warfighting
capability.3 Our approach ic to start with the result and move one step at a time to the
starting point, in terms of the flow from resources to capability. At each step the question
is asked, "What do we need to get that?' By the end of the process the categories of
resources that MPT policies are concerned with are reached and by retracing these steps,
the links that must be forged to connect MPT policies with unit effectiveness are seen.
Also evident are incremental steps that can be taken to make MPT decisions more output-
oriented, even if the most difficult links remain unforged.

s S -~

kw7

A. THE DETERMINANTS OF UNIT CAPABILITY

Unit capability depends upon the resources made available and what is done with

L 3

those resources. In terms of accepted military definitions, a unit's capabulity is determined

N by its designed capability and its readiness. Readiness is the ability of a force, unit, R
;,‘; weapon system or equipment to perform the mission for which it was organized or \g,r;:'
designed. Since MPT policy affects defense capability largely through its influence on M
a readiness, the discussion will be concentrated on the determinants of readiness. %
>
N B. CATEGORIZATION OF READINESS 2
»

2

The standard treatment of readiness breaks overall readiness into four components:
;: material, personnel, training, and supply readiness (see Figure 2-1). However, this
b

taxonomy tends to mask complex interactions among the components of readiness. It N
o perpetuates the incorrect notion that these are four parallel components that do not affect ‘
. W
& T % "W
\ _\f\*
-~ B
Y

, 3 For adetailed discussion of a framework for decision making which includes & wider spectrum of war- ‘

F‘ fighting capability, see Stanley A. Horowitz, Evaluating Navy Manpower, Rersonnel and Training kR

Policies in Terms of Performance, Institute for Defense Analyses, IDA Paper P-1919, March 1986. @
4
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Unit Readiness

™~ .

R Unit Unit Unit Unit

| Material Personnel Training Supply

= a Readiness Readiness| | Readiness Readiness

Figure 2-1. The Official View of Readiness—Four Pillars

~ each other. For example, the concept that having better people can result in better material 3
ﬁ readiness is not formally admitted to the structure; neither is the possibility considered that .

unit training can enhance the performance of individual tasks. The absence of such links N
:;: severely limits the value of this structure as a framework to guide analysis. :;:-i\'
& As Figure 2-2 shows, three factors must be present for a unit to be ready for ;‘Eﬁ
! combat. Equipment must work -- material readiness must be high. The crew must be 'y
> proficient in using the equipment in combat situations -- training readiness must be high. Eﬂ,
. Finally, the necessary consumables -- fuel, ordnance and spare parts must be available -- %
t: supply readiness must be high. Personnel readiness -- the ablity of the people assigned to " ]

a unit to perform their individual tasks -- underpins all of these factors. Effective supply S\.:
E‘. personnel are critical to supply readiness and effective maintenance personnel are critical to @
o material readiness. Good people are necessary to achieve the degree of training readiness ’
g needed for operational success.
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Unit Supply
/ - \
Unit Personnel __y UnitTraining __ Unit
Readiness \ Readnness/ Readiness
Unit Material
Readiness

Figure 2-2. A Moditied View of Readiness

C. PERSPECTIVES ON PERSONNEL READINESS

As shown in Figure 2-3, personnel readiness is at the heart of a complex network
of interrelationships that underlies unit readiness. Effective personnel see to it that the
necessary supnlies are available. .Material readiness is determined by equipment reliability
and how leng it takes to repair equipment when it is down. Reliability is usually taken to
dzpend only on equipment design and the operating environment (including the tempo of
training-related operations), but there are also personnel induced failures. These
presumably reflect the level of personnel readiness and unit training. The speed of repair is
dependent upon the availability of spae paris as well as the availability and ability of
personnel -- on personnel readiness. Maintenance is, of course, a team effort. The speed
of repair is therefore dependent nct only on the quality and quantity of repair personnel, but
also on their level of unit training,.

The level of unit training is often assumed to be the only factor underlying training
readiness -- that is, the ability of units to use their equipment effectively when it is
working. It is reasonable to believe, however, that there is a trade-off between personnel
readiress and unit training in the ».ainment of training readiness. Thus, it should be
possible to achieve a given level of operating proficiency with fewer team skills if
personnel readiness -- the quality and quantity of personnel -- is higher.
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l Fuel, / Readiness
E v Munitions
v Unit Unit )

Personnel Training Spare
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L / v

% Unit Unit Unit

o I Personnel | ———®| Training—® Readiness
ersonne — Readiness \ Readiness

Characteristics
"] Speed of
Personnel —| >RFerair

Quantity - \
v

d

\

i Unit
Equipment | - _
Reliability > g:;ed?na;ss

Figure 2-3. The Role of Personnel and Training in Producing Unit Readiness

The accomplishment of unit training can hone the performance of individual tasks at
the same time it improves the performance of team tasks. The level of unit uraining, in turn,
depends not only on how much unit training is done, but also on how much is needed.
This is a function of personnel turnover, as well as the degrec to which skills are

_e
S04

perishable.

Personnel readiness -- hcw well people can do their individual jobs -- is influenced

w

by the characteristics of personnel in the unit, the number of personnel, grade structure,
unit and schoolhouse training, unit leadership and motivation. Personnel characteristics
include what individuals entered the Service with, such as intelligence and education. They
also include individual training, military experience and education acquired while in the

4‘30'

Service.
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Personnel characteristics include the measures of personnel quality most often used
in judging the success of MPT policies: intelligence (mental group as measured by ertry
test scores), education level (the fraction who graduated from high school) and military

@ D. DETERMINANTS OF PERSONNEL CHARACTERISTICS

&,Q experience (length of time in the Service). We are interested in expanding this list of
' measures of personnel quality and sharpening their definitions in order to get greater insight
F into the effect of MPT policies on performance. For example, time in service is one

measure commonly used for military experience. Of course, time in service is only a proxy
for certain work experience and the natural maturing process which takes place during a
N person's service. More useful measures of experience in a given instance might include
| such measures as flight hours, or time in a particular job or type of unit. A complete
treatment of how personnel affect unit performance should also address characteristics such

as motivation and leadership, which are determined by policies that are both internal and
external to the unit.

g

These characteristics are the factors we want to use 0 quant.y personnel quality.

-

Some, such as motivation and leadership, are very difficult to measure. Data on others are

SO

readily available. The point is that personnel characteristics, along with unit training, can
be statistically related to readiness and to unit performance in order to evaluate the effect of
MPT policies on performance via their effect on the characteristics of personnel. MPT
policies also can be linked to the kinds and amounts of resources expended. These links
are shown in Figure 2-4, which exteads the relationships described in Figure 2-3.

’ "‘-;\

The policy instruments shown to the left in Figure 2-4 are in most cases

o |

straightforward. Recruiting practices, pay and allowances, retirement programs, rotation
and quality of life policies influence who enlists and who is retained. Trainers, schools,
rotation, fuel and spare parts affect operational and non-operational training, and

T
\‘A

p I

experience. Fuel, spare partc and equipment affect supply and material readiness directly.

g At least some of these factors can be expected tc affect motivation and unit personnel
stability.
E Of course, these policy instruments do not work independently of the national

environment any more than they do of unit policies. Other things equal, fewer recruits will
E{ be attracted when entry-age cohorts are small, and more will be enlisted and retained when
)
’ civilian job cpportunities are poor. Such external factors should have (and have had) a
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prominent place it MPT policy analysis. However, the preponderance of MPT research
has stopped short of extending the analyses beyond personnel characteristics and individual
training. Instead, it is generally assumed that intelligence, education, training, personnel
stability and experience are good, and more is better. This is true, but ircomplete. Our
primary interest is in the portion of the figure to the right of the policy instruments. We
assume that certain personnel characteristics and individual training are obtainable at some
price. The question is, what is their value in terms of military capability?

E. APPLICABILITY OF THE FRAMEWORK

G B FEN R S~ 8

Figure 2-4 suggests a methodology for evaluating MPT policies in broader terms
than are typically considered.4 While not all of the links hypothesized in Figure 2-4 have
been quantified or substantiated in general, many of them have in particular cases. Our
purpose is to show that the personnel characteristics and training variables can be
empirically linked to unit performance. It would be desirable to trace the postulated
relationships from resources, policies and personnel characteristics all the way through the
various readiness measures to performance. This can be done in two ways: by quantifying
all the intermediate links implied by Figure 2-4, or bv relating resources, policies and
characteristics directly to indicators of performance.

o J“}- ;.“'*4 l ﬁ‘ EF_E;

Accorfxplishment cf our objecti\}e requires three things: an ability to develop
quantitative indicators of individual and unit performance, an ability to match personnel
characreristics and training with performance, and the resolve and resources to do the
research to quantify the hypothesized links. Before embarking on any research effcrt it is
important to establish that adequate data exist to support the effort. The next chapter lays
out data requirements and reports our findings concerning the availability of such data.

The framework focuses on the MPT area. It could be expanded to address the contributions of all kinds
of resources to military performance. This would facilitate cost effectiveness anaiyses that cut across
the pillars of defense capability of the kind performed in S. Scott Sutton, et. al., A Study of Aviation
Resources and Readiness Relationships, INS Study 32, Center for Naval Analyses, Alexandria,
Virginia, June 1970.




An analysis of the relationships between personnel characteristics and individual
and unit performance requires acceptea yardsticks to measure performance. This
requirement does much to frustrate performance-oriented policy making. For the most
part, policy makers do not have routine access to data on how well people do. The
problem is not that the information does not exist, but that it is not generally available for

B
8
N
@ III. SURVEY OF EXISTING DATA BASES
i
&

E policy analyses. It is collected for the purpose of decision making at disparate levels within
the Services and in support of different objectives. Additionally, performance data are
g often considered privileged and dissemination may be tightly controlled.
' The purpose of this chapter is to show that relevant data, including performance
E:_:' information, exist for a wide range of units, missions and tasks. Further, the chapter will
demonstrate that these data often are used to evaluate the performance of people and units in
ﬁ an operational setting. While the scope of this study precludes an exhaustive treatment, an -
effort has been made to be as comprehensive as possible. In putting together a sample of
3 data bases, we have concentrated on meeting the following criteria:
bt *  Completeness

- Availability of information on both personnel characteristics and performance

- Coverage, in terms of the number of warfare areas within a Service, echelons
within warfare area and time span treated

¢ Objectivity of performance data
*  Usability
- Degree and type of computerization

- Potential accessibility for research.

The data bases can be characterized in several different ways. Tables A-1 through
A-5, in Appendix A, list them by Service, locations (i.e., who holds them), format
(automated or hard copy), warfare area, coverage, type of data (personnel characteristics,

training or performance), objectivity, and relation to other data bases. Significant
characteristics not included in the tables or needing amplification will be highlighted in the s
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discussicn to follow. Availability for research purposes is not included as a category in
the tables. In all cases the Service contacts made available the name of the agency to
contact for access, and indicated the absence of a stated policy to withhold data which is
suitable for research purposes. It is conjectured that the availability of data can only be
determined on a case-by-case basis, contingent on specific research objectives.

In order to accomplish the type of analyses that we have addressed in this paper,
three basic data types are required: (1) personnel characteristics, (2) individual and unit
training and (3) performance. Availability of data of the three types will be discussed in
turn, with the most attention being paid to performance.

Two principal categorizations of performance data are used. One distinguishes
between maintenance performance and operational performance. The former fozuses on
whether equipment is working, the latter on how effectively it is used. The second
categorization addresses the level to which performance is aggregated. Available
performance data fall into three categories: that pertaining to individuals, performance at the
crew, squad or system level, and information concerning the performance of command
units (a command unit is an entity such as an aviation squadron, ship or battalion; these are
generally units that can fight independently and that maintain detailed personnel and training
records). '

A. PERSONNEL CHARACTERISTICS

Personnel characteristics include name, Social Security Number (SSN), percentile
scores on the Armed Forces Qualification Test (AFQT), education level, age, race, ethnic
group, sex, grade, time in grade, time in service, occupation code, and special
qualifications. These data are maintained in a comprehensive, automated data base by the
Defense Manpower Data Center (DMDC). Time in unit is not included, but can be
constructed by tracing back through successive records. The primary DMDC data base of
interest is the Enlisted/Officer Master File, which covers all DoD military personnel. Time
coverage is at six month intervals from June 1971 to June 1975 and quarterly thereafter.
This data base also identifies the command to which each person is assigned.> This allows
the records to be isolated for every individual in a given unit at the beginning of each
quarter. By sorting on occupation, it is also possible to approximate the personnel

3 Unit Identification Code (UIC) for Army and Navy, Reporting Unit Code (RUC) for USMC, Personnel

Account Symbol (PAS) for USAF.
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structure by weapons system for some units; however, in general it is necessary to go to
individual units (ship, squadron, batialion) to get the SSN information necessary to allow
accurate characterization of individual and aggregate personnel characte.istics by crew or
other sub-UIC element.

B. TRAINING DATA BASES

Training data exist for every person in the Service, but unit-administered training
information is frequently maintained only at the unit level. Each Service maintains
automnated personnel data files at their Headquarters Military Personnel Center. These data
bases, which are the source for the DMDC files, include occupation and special

w4 K G R o R

qualifications codes in some form.

With the exception of the Army, records of attendance of basic and advanced
individual training (Service schools) are maintained in these central files. The Navy tracks
every trainee through each school attended, whether or not the course was successfully
completed. Table A-1 lists the primary centralized and automated training data bases for the
four Services.

Local training generally is not available above the level at which the Service record
is kept (except for some flight training). This is the battalion level for Army, ship/squadron
level for Navy, battalion/squadron level for the Marine Corps, and base level (squadron for
E: some training) for Air Force.

- P N RS AR

In some cases, training data bases include information on performance.

1. Army
a. Enlisted Master File (EMF)/Officer Master File (OMF)

An automated version of each enlisted and officer service record is maintained at the
Military Personnel Center, Personnel Information Directorate. However, not all the
information kept in the official record is forwarded to MILPERSCEN for inclusion in the
EMF/OMF. The OMF contains information on schools attended and records of
assignment. The EMF contains Additional Skill Identifiers (ASIs) and Special
Qualification Codes (SQCs), but does not show information about the school where the
1 qualification was acquired. Grades for schools attended :are not included in either of these
files, nor are records of on-the-job training (OJT) or annual qualifications, such as
weapons firing scores.

13
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b Training Management Control Systein (TMACS)

TMAGCS is an automated training reporting system in place worldwide and used at
the battalion/brigade level. The sysiem is used to report individual, crew and collective
training. TMACS Training Event Codes (TECs) are aligned with those used by the Army's
system of top-down resource allocation models and prograins. These include:6

*  Standards in Training Commission (STRAC),

*  Flying Hour Program (FHP), and

*  Operating Tempo (OPTEMPO).

The Army Readiness Training Evaluation Program (ARTEP), described in more
detail in the performance section, states performance standards for particular tasks and
conditions (environment). The purpose of STRAC is to concurrently specify training
strategies and annual battalion training resources regvired for each individual, crew and unit
to attain and sustain the ARTEP standards. STRAC allocauwcs, in addition to ordnance and
range time, simulators and devices such as small bore inserts. ‘The Flying Hour Program is

v

used to specify the quantities of flying hours, spares, and repair parts needed to meet
training requirements at the individual, crew, unit and combined arms levels. OPTEMPO
establishes requirements for operating tempo, and actual operating tempo is recorded in
terms of vehicle miles and vehicle hours per time period.

:

Exercises such as live firing are periodically conducted for qualification. The
scores can be compared with quantitative measures of training resources expended by the
unit, as well as Army standards for resource usage. TMACS data therefore include both
training and performance (as well as control) variables. The data are available at the
battalion level as part of the TMACS data base.

2. Navy
a. Enlisted Master Record (EMR)/Officer Master Record (OMR)

The EMR/OMR files are essentially automated reproductions of the Navy Service
Record, and are maintained by the Deputy Chief of Naval Operations (Manpower,
Personnel & Training) (OP-012G). Assignment histories, including schools attended, are
kept in these files, as is information on civilian education; unit training and OJT are not

These programs are discussed in some detail in "Linking Peacetime Training Resources to Wartime
Combat Readiness," by Colonel Jack A., Pellicci, Proceedings of the Symposium on the Military
Value and Cost-Effectiveness of Training, Brussels, Belgium, 7-9 January 1985.
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included. These files are a quarterly snapshot of each person's official record and serve as
the Navy source for the DMDC Enlisted/Officer Master Files.

b. Student Master File (SMF)

The SMF is generated by the Office of the Chief of Naval Training as part of the
Navy Integrated Training & Resources Subsystem (NITRS). The SMF tracks all
individuals {officer and enlisted) who attend a Navy school--when they started, length of
attendance and whether they passed or fuiled. It does not include grades. The same
information is also summarized by course in the Training Summary File. The information
contained in the SMF is forwarded quarterly to the Center for Naval Analyses (CNA).
CNA nrocesses the enlisted data in order to make it more useful for research purposes and
stores it in an automated file.

-

32 c. Naval Flight Information Reporting System (NAVFLIRS)
r@_: NAVFLIRS is an integrated aviation flight hour reporting system which was

‘ implemented on January 1, 1987. The system combines, in one automated data base, flight
% hour, logistics and maintenance information prc viousiy reported separately. Information
LV

contained in NAVFLIRS includes completion of flights and simulator periods that are part
of the training syllabus, night/instrumeat hours, approaches and landings. Provision is
made for recording coinpleted ordnance training exercises, tvpe of ordnance expended and
scores: however, Navy units are not required to report this information. The data base is
cumulative, so in addition to being able to obtain information on specific flights, data
reflecting individual crew experitnce can be derived.

EF

d. Maintenarce Training Improvement Program (MTIP)

=8

MTIP is an aviation training program which contains information on the pmficiency

T
’ ; of individual maintenar.ce persornel. The MTIP data base uses the Aviation Training

Support System (4 TSS) coniputer network, which is widely accessible. All aviation type-
E: wings on the east coast have access to ATSS and a'l have an MTIP program. The program

is built around a data bank of quections which are sorted by aircraft type, sysiem, and
Navy Enlisted Classification Code (NEC). Written tests are given to all maintenance
personnel periodically. W1 =n weaknesses show up, refresher courses are organized #nd
taught by Technical Representatives and Naval Aviation Maintenance Training Detachment
(NAMTD) instructors. The data base can be sorted by squadion, wing, type cf aircraft,
system, etc. Data for an individual include time since last course attendance, last test score,
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relative standing within squacron, wing, etc. The ATSS data base also includes school
information other than the MTIP courses, as well as other personnel characteristics.

o 2 BB

e¢. Type Commander Ship Employment Schedules

Operating tempo (the number of days at sea) is one measure of ship training

accomplishment. Type Commanders issue detailed quarterly schedules for all the ships

under their operational control. These schedules can be used to reconstruct operating

f g tempo, using a system of over 400 distinct "employment terms" to describe the daily ship
3

s

operations. These "employment terms"” indicate training exercises conducted in port as well
as at sea. At the end of each quarter, the schedules, marked up to show any deviations, are
returned to the fleet commands, who forward them to the Total Force Fleet Operations and
Readiness Division (OP-64) for retention.?

3. Marine Corps

g7

a. Manpower Management System File

..-;\ Officer and enlisted master files are arranged by SSN and Reporting Unit Code
b (RUC). The file is a quarterly snapshot maintained at Headquarters Marine Corps. The
.‘ master automated service record files are maintained in Kansas City and are updated

electronically by diary entries sent from the field. Current and the previous two
™ assignments are shown with reporting and detachment dates. Up to eight schools are
K shown with dates of completion. Grades are not included in school information. The

complete service record is maintained at the battalion/aviation squadron level, as is
information on most OJT.

b. Flight Readiness Data System (FREDS)

57

&

FREDS was the forerunner of NAVFLIRS and is primarily of interest as a source
of historical data. The USMC is currently a part of the NAVFLIRS, under a common
management and data processing system. Marine units are required to report ordnance
delivery performance data, as of January 1987.

= e

c¢. Maintenance, Analysis, Training Management and Evaluation
Program (MATMEP)

-~ d

Linda C. Cavealluzzo, "OPTEMPO and Training Effectiveness,"Proceedings of the Symposium on the
Military Value and Cost Effectiveness of Training. Brussels, Belgium, 7-9 January 1985.
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MATMERP is the USMC equivalent of MTIP. The Marines are currently in the
process of acquiring .\TSS terminals and :he system will be fully integrated with MTIP.
Plans include expanding the system so that it can be used to track and coordinate all
maintenance «aining and personnel resource allocation.

4. Air Force
a. Master Personnel File (MPF)

An automated service recod file which covers both enlisted personnel and officers
is located at the Air Force Military Personnel Center (AFMPC), Randolph AFB, Texas.
The file contains assignment histories which include Service schools. Provision is made
for the inclusion of grades, but this is not always filled in. Air Force Specialty Codes
(AFSC), including prefixes and suffixes and the date the codes were acquired, are
included; AFSC prefixes and suffixes indicate special skills and special equipment
qualifications, respectively. PAS codes (unit identification codes) and SSNs also are
included in the file.

b. HORIS Report

The HORIS data base is a centralized automated data base which is maintained at
Air Staff Headquarters, Warrior Management (XOOTW). Current experience and training
data are maintained for all active duty aircrew personnel. Information includes experience
(total and by aircraft type) for greatest amount of time and two most recent aircraft, combat
time, daily flight time and sorties in the last 30 days, etc. The information can be sorted on
any one of eighty data ficlds. These data were used along with bombing scores in a recent
USAF analysis of the effect of experience (total, type, mission) and number of evolutions
on bombing performance.?

¢. Air Force Operations Resource Management Systems (AFORMS)

AFORMS is a standardized reporting and data base system for training information.
Its use is not required by all commands. The Tactical Air Command made it mandatory for
wings in 1986. AFORMS is the input mechanism for the HORIS report. The data are
more detailed than those summarized in the HORIS report, and where AFORMS is used it

8 Lt Col Thomas E. Cedel and Lt Col Ronald P. Fuchs, "An Analysis of Factors Affecting Pilot

Proficiency," USAF Air Staff Analysis Branch, Washington, D.C., December 1986.
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is a source of very detailed aviation training information. Additionally, many standardized
AF forms, such as the Personnel Training Form, are entered into the AFORMS data base.

C. PERFORMANCE DATA BASES

In terms of the objectives of this study and the tuxonomy developed in Chapter I,
existing performance indicators sometimes approximate measures of unit capability; often
as not they provide information more consistent with unit readiness, training readiness,
material readiness or personnel readiness. In no case are they perfect. Their flaws should
be borne in mind, but the decision whether or not to use them should depend not only on
their imperfections, but also on the alternatives: the commonly used measures such as
entry test scores, education, experience and pay grade mix, and operational activity that
have a clearer tie to cost than to capability. The desire for perfection should not be allowed
to preciude the possibility of substantial improvement.

1. Army
a. Army Readiness Training Evaluation Program (ARTEP)

ARTEP in itself is not a data base, however, it is the basis for essentially all Army
unit training and performance evaluations. Data bases are created in complying with the
reporting requirements of ARTEP, and in using and validating the programs and models
that support it.

ARTEP provides a list of mission elements and sub-elements that each kind of unit
(crew/squad through battalion) should be able to accomplish, along with standards for their
accomplishment. These mission elements and standards are used by the unit commander to
formulate unit training plans, and to track and evaluate the unit's performance and training
readiness. Both internal and external evaluations are used as diagnostic tools for planning
and executing unit training.

Internal and external ARTEP evaluations, along with individual and crew
qualification scores, can be combined with training data from the Army's Enlisted and
Officer Master Files (EMF/OMF), and personnel data available from either DMDC or
Enlisted Records. The performance scores may not yet be available in automated form; the
Army is procuring personal computers, but their use is not standardized.

Although individual and crew performance data have been used extensively for
research purposes, external ARTEP evaluations have not. Ostensibly because the purpose
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of every evaluated evolution is to train and to qualify the participants, the Army is reluctant
to make the results of external evaluaiions readily available to higher authority. The
consensus seems to be that such use would degrade the integrity of the system and result in
attempts to cover up rather than highlight and learn from deficiencies.

=5 WK o 6

Regardless of the many objections to using ARTEP evaluations, they provide in
many instances (particularly those evaluated by outside observers) relatively objective
measures of unit performance. It is, of course, essential that the researcher be aware of the
conditions under which the exercise was conducted and evaluated (seldom, if ever, are
MPT analysts able to design an experiment with perfect controls and unambiguous cause-
effect relationships). Despite the flaws in ARTEP evaluation datz, analysts could
reasonably expect to use them to identify systematic correlates of performance.

b. Nationa: Training Center (NTC)

4 ;1

}‘: The NTC is a large instrumented ground combat range located at Fort Irwin,
P California. Armored and mechanized battalion task forces train in live-fire and force-on-
i force engagements against a resident and well- trained opposing force. Exercises involve

o the combined operations of tanks, mechanized infantry, artillery, air defense, engineers,
electronic warfare, nuclear, biological and chemical warfare, attack helicopters, and close
i air support aircraft.

NTC training consists of approximately eleven exercises, including offensive and
defensive, day and night operations conducted over a twelve day period. The exercises are
conducted without breaks and without outside support, so units are required to demonstrate
full logistics capability, including maintenance, evacuation of casualties, and field billeting
and messing.

Exercise data are obtained by monitoring radio transmiissions, and by using one
mountain-top and eight mobile video cameras; digital data are obtained from the Multiple
Integrated Laser System (MILES). Soldiers and vehicles are equipped with sensors which
register hits and near misses by laser beams which simulate weapons fire. Assessment of
degree of damage and casualties inflicted by non-instrumented weapons, such as mines and
grenades, are made by 126 observers who also make subjective performance judgments.
The observers and NTC staff together conduct debriefings and prepare a comprehensive
take-home package intended to assist the exercise units in correcting deficiencies after they
leave the NTC.

19




An electronic clipboard currently under development is intended to improve the
effectiveness of the observers. The clipboard is essentially a small computer which
provides menu-driven information, and into which data can be ted using an electronic

s

pencil. This device will make check lists and rules of engagement available to the
observers nearly instantaneously.

[
o o

The NTC, while potentially the most obiective source of performance data for large
ground warfare simulations, has not been exploited to build a comprehensive data base.
The NTC Analysis Division of the Center for Army Lessons Learned (CALL) is
responsibie for collection and analysis of NTC data. CALL, located at Fort Leavenworth,
publishes a monthly "Lessons Learned" newsletter based primarily on NTC observations
and discussions with the NTC Operations Division, members of the Opposing Force and

Unit Commanders. The newsletters examined by the authors do not contain any reference
to actual events or units. The reasons for this appear tc be both technical and doctrinal. On
the technical side, the MILES coverage does not include all troops, air defense/aviation
units or nuclear/chemical warfare; neither does MILES always penetrate smoke and dust
generated on the battlefield, nor will it reach units masked by terrain.® Additionally, the
observer/trainers may actually affect the outcome cf the exercises in their efforts to

RSO S

stimulate action and enhance training.!0 The quality of the data is therefore considered
suspect by some. '

On the doctrinal side, the DoD, in responding to a GAO finding that the "lack of
Br reliable objective data precludes Army-wide assessments", stated that the primary mission
for the NTC is training.!l  As stated above, it is apparently the Army position that too

much emphasis on objective data could be detrimental to that mission.

Despite this, it is clear that the Army is taking action to increase the role of the NTC
as a source of objective data. The scope of MILES is being expanded to include indirect fire
and air defense/aviation and nuclear/chemical play, which involves new software and

P

expanded computer capacity.12 Additionally, the Army has tasked ARI to begin
"...developing objective data requirements, a methodology for the use of NTC findings in

Discussions with Jack Hiller, Director, Training Research Laboratory, Army Research Institute.

. 10 bid,
1 General Accounting Office, Army Training, National Training Center's Potential Has Not Been
¢ Realized, GAO/NSIAD-86-130; July 1986, pp. 25-26.
' 2 1bid. p. 26.
20
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to impro'7e the utility and quality of NTC data."13 As part of this research, ARI is defining
additional unit performance measures using the ARTEP scoring scale, a necessary step if
the NTC is to realize its potential as a source of objective performance data.

ﬁ doctrine, organization, equipment, and training developin«nt, and methaods for continuing
g ¢. Crew/squad Level Pertormance Data

Crew evaluations are conducted throughout the Army. Every unit conducts

s crew/squad training in accordance with requirements for specific qualifications. This

training also provides many of the validation exercises conducted in support of the

B Battalion Level Training Model (BLTM) Program. The BLTM, which uses STRAC and

’ OPTEMPO standards, is intended to relate training activities to the level of training

ﬁ veadiness based on the frequency of execution needed to sustain various levels of training

; readiness.!4 Exercises also are conducted as formal studies by Army Research
& Laboratories in order to update BLTM, OPTEMPO and STRAC models and standards.

Weapons crews/squads conduct attainment and sustainment events throughout the
\ training cycle. Attainment events are graded exercises conducted for qualification;
&3 sustainment events represent day-to-day practice and are intended to build and maintain
o proficiency. Riflemen qualify both individually and collectively as part of a squad.
. Weapons crews qualify individually and collectively as well. These events exercise the
crew in those evolutions necessary for each required mission. Generally, simulators are
used to the maximum extent possible for sustainment, and attainment events are live firing
exercises. For weapons which fire very expensive ordnance (e.g., TOW missile)
simulators may be used for attainment. Records of attainment event scores are kept at
battalion headquarters, usually in an automated file whereas sustainment event data are kept
in non-standard hard copy format. However, a prototype automated system called the
integrated Training Management System (ITMS) exists at one base. The ITMS will
provide records of resources expended by each crew as well as attainment event
performance. In genaral the battalion is the highest level at which complete data sets exist,
since personnel characisristics and training data are also kept at that level. However,
information about some individual OJT training may be obtainable only at the company
level.
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Ibid. p. 27.
op.cit.; Col Jack A. Pellicci, pg. 334
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In addition to regular battalion-level training exercises, the Army conducts an
extensive research program aimed at evaluating the effectiveness of new systems and
updating the various resource models as new equipment is introduced. One such study
analyzed the effect of simulator training on M1 tank-firing exercises. Six battalions
participated. All but one battalion conducted a specified number of simulator firings in
addition to a specified number of preparatory live firings. Each battalion then fired (and
was graded) on the same range under approximately the same conditions. In addition to

their primary objective, such studies can be a source of unusually accurate performance
data. The researcher is usually on site when the data are collected and may be able to
specify what data are to be recorded. The unit commander is interested in qualifying

crews, not necessarily in whether they qualify on the first attempt. Unless recording rules
are specified in advance, failures prior to attaining a qualifying score may not be recorded.

A

Consequently, performance data from the unit training data base may be difficult to
interpret.

=3

d. Individual Training Evaluation Program (ITEP)

ITEP applies to every soldier in skill levels 1-4 (E-7 and below), active, reserve and
National Guard. The purposes are to:

LN

» evaluate proficiency,

»  promote standardization of individual training,
»  serve as a basis for collective training plans,
¢ provide training feedback to commanders and MOS proponents, and

o provide objective indicators of MOS-task proficiency for use in career

planning.

Three methods for evaluating individual performance are used. These are (in order
of decreasing objectivity) the Skill Qualification Test (SQT), Common Task Test (CTT)
and Comrianders Evaluation. The SQT is a written test designed to evaluate and compare
soldiers in the same MOS and skill level across the Army. Scores are maintained in an
autninated data file at HQDA Military Personnel Center (MILPERSCEN) and at Enlisted
Records, Fort Benjamin Harrison, Indiana. The CTT is a hands-on test desighed to
measure combat and survival skills common to all MOS's. The test is administered to all .
skill level 1-4 personnel at least once each year. It may be taken by E-8/E-9 personnel and
officers at their discretion. The test is scored pass/fail and is repeated until passed.
However, the number of skill areas (out of a total of 17) passed on the first attempt is
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recorded. Comnmanders' evaluations are administered internally in a variety of traiﬁing
situations and cover both MOS-specific and common skills. Commanders' evaluations are
a also made as spot checks during external ARTEP evaluations.

An Army wide automated ITEP data base, the Enlisted Master File, is maintained at
$ the Army Training Support Center, Fort Eustis, Virginia. Test results are also sent to the
| individual, unit commander, Enlisted Records and MILPFRSCEN.

2. Navy

a. Surface Training and Competitive Cycles

Training plans and inspections for surface ships and submarines are based on their
regular overhaul (ROH) and deployment cycles. On completion of an overhaul, or Post
Shakedown Availability (PSA) for a new ship, a ship goes through a period of basic
training and general orientation. This basic phase is followed by Underway Refresher

1)

L g

%5

Training (RFT), an intensive training period conducted under the supervision of the Fleet
Training Group/Unit. During the six to ten weeks of RFT, the ship is exercised in every

2%

mission and system, culminating in a major Battle Problem. Numerical scores for these
exercises (called Standard Readiness Requirements) and the Battle Problem are recorded

[ g

and reported to the participating ship and the administrative squadron commander. These
evolutions are scored using subjective as well as objective criteria however, they are scored
at approximately the same point in the training cycle and each ship of the same type is

graded by the same team of inspectors. Overall performance scores are reported to and
retained by the administrative squadron commander. Detailed scores for each evolution,

AR

which reflect sub-element (division) performance for many evolutions, are retained by the
Fleet Training Group on hard copy. These are not centralized in a readily retrievable data
base.

5‘_:;‘

Following RFT, each ship completes scheduled exercises at sea and in port, in
preparation for deployment. Training exercises (TRXs) and inspections are geared to

b\
_ bringing the ship to a high level of readiness and maintaining this 12vel throughout the
ﬁ deployment. During the deployment and inter-deployment periods the ship completes
TRXs with a prescribed frequency. It also undergoes certain inspections which contribute
'Céa to its ranking for battle efficiency/excelience awards.
| Superimposed on the training cycle is a competitive (award) cycle, usually of 18
E months duration. In addition to the overall Battle Efficiency "E", given to the best ship of
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& cach ship type in every squadron, excellence awards are given for each warfare mission
» area as well as certain non-mission categories. Awards are given for Anti-Submarine
] Warfare (ASW), Anti-Air Warfare (AAW), Anti-Surface Warfare (ASU), Command,
- Control and Communications (CCC), Mobility (MOB), Fleet Support (LOG/FSO),
& Electronic Warfare (ELW), Mine Warfare (MIW), Amphibious Warfare (AMW), Supply,
' Damage Control, Navigation/Seamanship, Aviation Intermediate Maintenance and
| Retention. Although the overall excellence awards are not particularly good candidates as
& performance measures because of the small number of ships that earn them, the more
, broadly distributed mission (and non-mission) area awards are. In addition, some of the
& scored evolutions--which make up the measures on which awards are vased--are potential

, sources of objective performance data.

| é’ (i) Selected Exercises (SELEXs)

E \ Some TRXs are performed only once between overhauls, while others must be
E:‘: repeated more often. SELEXSs are a subset of the TRXs which are repeated at prescribed
o intervals and grz led by outside observers. They also must be repeated at least once each
”-_\ competitive cycle, and scores entered into the ship's ranking for "E" nominations.

SELEXSs cover all primary missions. They include AAW and gunfire support live firing,

ﬁ ASW exercises, and damage control and propulsion plant (mobility) exercises. The

exercises themselves are the same as many of those performed during Underway Refresher
o Training and may be accomplished during RFT, or between deployments, during a shorter
b period at the Fleet Training Group called an interim Underway Refresher Training (IRFT).

'l.
g When accomplished during RFT/IRFT, the detailed grade sheets are retained by the Fleet pat
Y Training Group. tj)\.- ‘
RN
o (ii) Training Inspections R,
II: -_".-
i

Reported unit readiness, commanding officer evaluations, and awards are based on
various inspections given throughout the training and competitive cycles. In general,
results of these inspections are reported tc the administrative squadron commander with
summary reports going to the type commander. Since February 1987, inspection results

s

oy
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and the date training exercises are completed have been maintained in a centralized
automated data base. However, this data base, called the Type Commander Headquarters
Automated Information System (THAIS), contains only summary data. It is still
necessary to go to the administrative commander or Refresher Training Group/Unit for
detailed data.
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g“ « Operational Readiness Evaluations (OREs)/Operational Readiness
Inspections (ORISs) are given in each deployment cycle. They are given
either as part of RFT/IRFT or by the administrative squadron commander
during the inter-deployment period. The total RFT package is essentially
equivalent to an ORE; the Battle Problem is equivalent to an ORL

@ e  Operational Propulsion Plant Examinations (OPPE) examine a ship's
capability to perform the mobility mission. The OPPE is administered by the

} Fleet CinC Propulsion Examining Board (PEB) every two years, either before

& deployment or during the return transit. Every other OPPE can be observed by
the Fleet Training Group during RFT/IRFT and certified to the PEB.

3

« Command Inspections are given approximately six months before each
regular change of command. The emphasis is on administration and the
material condition of the ship. They are subjectively scored and do not reflect
operational performance. They do indicate to some extent the inanagement
ability of the senior enlisted and officer complement of the unit.

t@ b. Aviation Training and Competitive Cycles

", Aviation training cycles are based on deployments. Competitive cycles are 18
& months, as is the case for ships.

i (i) Competitive Exercises

Aviation units also perform graded exercises which enter into the caiculation of unit

readiness and the squadron's standing in the awards competition. These include ASW, air

ﬁ to surface (missile, bombing), air-to-air and Airborne Early Warning (AEW) exercises.
ASW and air-to-air exercises provide objective data when performed on an instrumented

;g range. Instrumented underwater ranges are located on each coast and Hawaii. Air Combat
' Maneuvering Ranges {(ACMRs) are located on each coast. These use the Tactical Aircrew

E: Combat System (TACTS), a highly advanced and realistic instrumentation system.
- TACTS provides information, instantaneously and on tape, on the flight dynamics,
. E weapons system status, and weapons firing of each aircraft engaged in the exercise.

For objectivity, air-to-ground live-fire exercises (including those where dummy
@ ordnance is vsed) reqa.-ire only that an observer be available to score the runs. AEW
exercises can be objectively graded by ships, or on-board observers in some aircraft.

§:\' The results of competitive exercises are summarized at the type wing level. The
format is generally hard copy, although some squadrons and wings are beginning to use

" personal computers. Computer data formats are not standardized. Data sheets generally

E list crews by name so these can be matched with personnel characteristics. The advent of
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the NAVFLIRS system in early 1987 should make considerable data on training experience
centrally available; however, historical training data generally are not complete above the
squadron level. Certain flight information is available from the Readiness Analysis Branch
of the Office of the Chief of Naval Operations (OP-515) or the Safety Center for previous
fiscal years.

(ii) Wing Detachments and Competitions

Carrier air wings deploy to Fallon, Nevada each training cycle for intensive
coordinated ordnance operations. These operations are conducted under simulated combat

conditions and are a source of objective performance data for crews and larger flight
elements. Performance data are maintained at the air wing level. However, as with
squadron training history exercises, some training and experience data are available only at
the squadron level.

5

o

-
=

Competitions at the wing and fleet level also are a source of objective data.
However, these are "top gun" type competitions in which only the best from each squadron

uy

or air wing are represented. Such competitions provide highly non-representative stratified
data.

N

[

(iii) Naval Aviation Operating Procedures and Standards (NATOPS)
Qualifications

Each year every naval aviator and flight officer must requalify in their primary
model aircraft. The annual NATOPS evaluation consists of a written exam, and simulator
and actual flight checks by the squadron NATOPS officer. Pilots (crews of multi-seat
aircraft) also are given a tactical check in the weapons system trainer (WST). These flight
checks are considered highly objective even though the grading is based on the judgment of
the NATOPS officer. The reason is that the NATOPS officer billet is a highly selective
assignment and the NATOPS program is taken very seriously by the entire aviation
community.

(iv) Inspections

In recent years the naval aviation community has deemphasized the performance
aspect of training inspections. The Operational Readiness Evaluation (ORE) has been
replaced by the Advanced Phase Evaluation (APE). The ORE for a Carrier Battle Group,
for example, was a major evaluation of all units (ships and air wing) in a simulated combat
environment, and was administered just prior to deployment. Individual units (ships and
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aviation squadrons) were observed and graded by the Type Commander (TYCOM). The
results of these evaluations were used in arriving at the unit's ORE grade, a heavily
weighted factor in the rankings for the Battle Efficiency Award. The APE is similar to the
ORE, except it is given earlier in the training cycle. Additionally, the emphasis is on
whether or not the unit needs additional workup prior to deployment, and in what areas.
Numerical grades are not given.

Certain quantitative mieasures can be derived from APE operations. Carrier
landings are graded by the landing signal officer (LSO); landing scores and boarding rates
(the percentage of successful landings) are recorded and retained by the type commander.
These are considered to be two of the best indicators of individual aviator and ship/wing
combined performance. NATOPS written exams also are given to all aircrew personnel,
and these are objective indicators of squadron training performance. Maintenance Material
Manager~~t (3M) data collected during an APE also are particularly good maintenance
performance measures because the APE is conducted under intensive operating conditions.
The 3M system (to be discussed below) publishes maintenance performance indicators for
both ships and aircraft. These indicators, such as fully capable rates and utilization rates,
are more meaningful when the unit is being pushed.

c. ASyy Readiness/Effectiveness Measurement Programs

Ship * ti-Submarine Warfare Readiness/Effectiveness Measurement (SHAREM)
exercises av.”’ ir Effectiveness Measurement (AIREM) exercises are intended to collect
operational ¢z “or analyses of equipment performance and tactics dcvclopfncnt. They are
observed by professionals who are in a position to evaluate the overall performance of the
participating units s well as sub-elements by system. The evaluations have elements of
both objectivity and subjectivity. Many of the exercises are conducted on instrumented
ranges, howeve, .. is not always possible to control for equipment degradations or
environmental conditions. ‘

SHAREM data are maintained in a central automated data base. A computer AIREM
data base is currently being developed. The concept is being extended to battle groups
(BGAREM), for which a centralized automated data base is also being developed.

A major drawback to these exercises as sources of information on personnel
performance is the inability to tie performance directly to individual aircrews or the
personnel who are on watch when the exercise is conducted. A ship's crew is divided into
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watch teams. In order to complete a data set for a given exercise it would be desirable to
retrieve indivi iual day-to-day watch bills which are available only on board the ship.

d. Simulators

WST flight simulators are used extensively throughout the aviation community.
Many of these are highly realistic, and all have the advantage of allowing the operator to
replicate environmental conditions and opposing forces. Simulators have been used for
research purposes with apparently excellent results.!S They can be used for nearly every
competitive exercise and are perhaps superior to actual flight experience for many AEW
exercises.

Ship combat information center (CIC) and propulsion plant simulators also are used
for training and could be used for generating performance data. Task group simulators are
located on each coast and the Navy has a sophisticated theatre simulator (called NEWS) at
the Naval War College that is used for large battle problems. The NEWS is us=d by fleet
commanders for evaluation of plans and ship/task group commanders and staffs.

In general, the observations concerning availability of personnel characteristics and
training data apply to simulator exercises as well as to those conducteg at sea.

e. Integrated RAINFORM Analysis System (IRAS) -

Every ASW sortie requires the sending of a message called a Rainbow Purple. This
includes major exercises, competitive exercises and contacts on foreign submarines. These
messages are currelated for each aircraft operating in a given exercise, and the data are
maintained in a central computer data base. The purpose of the data base is to serve the
research community. Crews are identified by name but not SSN, however, matches can be
made based on UIC. For the period before NAVFLIRS, specific experience and training
data must still be obtained from squadron records, but the data base highlights performance
in an operational setting. It therefore is an excellent starting point for analysis of the
determinants of operational performance.

f. Naval Aviation Flight Information System (NAVFLIRS)

As noted earlier, NAVFLIRS is a new program instituted in January 1987. Itis
patterned after a USMC program called Flight Readiness Data System (FREDS) ard is

15 Alan J. Marcus and Lawrence E. Curran, CDR, USN. "The Use of Flight Simulators in Measuring

and Improving Training Effectivness",Proceedings of the Symposium on the Military Value and Cost-
Effectiveness of Training, Brussels, Januarv 1985.
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applicable to USMC and Navy flight crews. NAVFLIRS eipands the previous flight
reporting system and centralizes flight, logistics, and some performance and training data in
a single data base. In addition to the flight hour and landing information previously
reported, provision is made for reporting scores achieved on bombing/missile firings on the
flight log (yellow sheet). Syllabus flights and the completion of competitive exercises are
also reported. These data are then kept in a central data base along with logistics and
maintenance information.

g. Maintenance Data

R o R | :

While operational perfbrmance is the pointed end of the spear, Navy ships and
aircraft arc integrated man-machine systems. In fact, one of the problcms with many of the
performance data sources is the difficulty in sorting out equipment and operator
performance. For example, once an aircraft leaves the runway on a bombing competitive
exercise, a failing grade due to an equipment malfunction may not be distinguishable from

<

one caused by pilot error. Fortunately, maintenance data are extensive, centralized and, in
. most cases, objective. They provide information on the performance of maintenance E&Q’
E ! personnel as well as the coordination between operations and maintenance. 3:'.;‘{5;:
b :\%' A
Y
t (i) Aviation Maintenance and Material Management Program (3-M) ¥
The most comprehensive maintenance data base is provided by the Aviation 3-M
N system. The 3-M data are derived from maintenance action forms generated by work
A i centers at the squadron, intermediate (AIMD), and depot maintenance activities.
l! NAVFLIRS data, training device utilization and maintenance information also are
K processed and reported by 3-M. The system is the regular maintenance reporting and

management system for both the Navy and Marine Corps.

B 3-M data are used to develop reports on mission capable (MC) and fully mission E;:E‘B'
capable (FMC) rates that are routinely used to track the material readiness of aircraft. kN
@ Details such as non-faulty parts removed anc average time to repair by individual work
center and part number also can be monitored. Statistics such as mean time between failure
@ and time to repair can be collected for component levels down to individual parts, by \
1 manufacturer. e
E\: 3-M reports are available in a variety of formats and for any organizational level and n
' type aircraft. Data also are available on magnetic tape for specialized research use with
lf permission of the Department of the Navy. Data can be readily correlated with Navy and "
NN
, i
o g
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USMC Enlisted Master Files, NAVFLIRS aircraft flight hours and flight code data, and
Maintenance Training Improvement Program data.

(ii) Surface Maintenance and Management Material (3-M)

Surface 3-M data are not as comprehensive nor as standardized as are Aviation 3-
M. These data are detailed to the level of manufacturer and Equipment Identity Code.
Operating-hour data for ships are not reported by 3-M. Steaming hours, broken down by
employment by day, are available from the CINCs and OP-643, and The Visibility and
Management of Operating and Support Costs (VAMOSC) data base also contains some
information about steaming hours.

(iii) Form 4855 Data

These data reflect information on equipment logs for selected combat systems. Itis
possible to tell when the cquipment was on, when failures were detected, when parts were
on order, and when failures were corrected. These data, which are kept at the Fleet
Analysis Center under the sponsorship of NAVSEA, are very clean but not always
accessible.

(iv) Casualty Reports (CASREPs)

&

NS

When a ship suffers an equipment failure that adversely affects its ability to carry
out its primary missions (and cannot be repaired within 48 hours), a casualty report is
made. CASREDPs range in severity from C-2 (partial degradation) to C-4 (loss of ability to
perform at least one mission). CASREPs are subjective but they are taken very seriously in
determining supply priority, and by the type commanders. CASREP data are readily
available from the Ships Parts Control Center.

(v) Board of Inspection and Survey (INSURY)

The INSURYV Board inspects approximately 100 ships each year; on average each
ship is inspected every six years. Inspectors are highly trained and respected for their
consistency. The INSURYV is a material inspection which divides the ship into 25
equipment categories. Each category is scored according to a scale on which zero indicates
no deficiency, one a deficiency and two a mission degradation. The sum of the categorical
scores, called a Material Condition Index (MCI) is then calculated. The system is highly
aggregated; for instance, all combat equipment is included in one category. The INSURV
Board has recently developed a more detailed data base for selected equipment.
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3. Marine Corps
a. Marine Corps Combat Readiness Evaluation System (MCCRES)

This system is similar to the Army ARTEP in some respects and is applicable to
both ground and aviation units. The mission of every kind of unit is subdivided into tasks,
and tasks into requirements. The mission of an infanfry battalion, for example, is divided
into 900 such requirements. Each requirement is defined such that its satisfactory
accomplishment can be described by a yes or no. Tasks and requirements are not
necessarily equal in their contribution to total mission and each is given a weighi in
determining overall unit score.

MCCRES measures the performance, under simulated combat conditions, of each
unit against a set of well defined standards called Mission Performance Standards (MPS).
For an infantry battalion there are 17 MPSs divided into four sections: all evolutions;
amphibious assault and normal combat operations; specialized combat operations and use
of outside support assets. Each section contains between three and seven MPSs, each
containing several tasks. Each task in turn consists of several requirements, 16

An evaluation is conducted by several observers who assign a value of 1 or 0 to
cach requirement according to whether it was satisfactorily executed. Internal evaluations
are conducted throughout the training cycle to assist unit commanders in evaluating training
readiness and planning training programs. At least every two years each unit is evaluated
by a command specified by the Commander, Fleet Marine Force.

Data from external MCCRES evaluations, called Readiness Evaluations, are
maintained at the inspected unit down to the squadron/battalion level. The evaluation
records, which are stored on PC diskettes, are also forwarded to HQMC.

b. Aviation Training and Readiness Information Management
System (ATRIMS) '

ATRIMS keeps track of aircrew training and performance (officer and enlisted).
Syllabus flights and exercises, for each pilot and observer, are entered and compared with
required re-fly intervals and scores in order to calculate the Combat Readiness Percentage
(CRP). CRP is a measure of readiness which enters into the squadron's reported unit

16 S. Zacks, W. H. Marlow and S.S. Brier, “Statistical Analysis of Very High-Dimensional Data Sets of

Hierarchically Structured Binary Variables with Missing Data: An Application to Marine Corps
Readiness Evaluations,” Naval Research Logistics Quarterly, (32) 1985, pp. 467-490.
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readiness. Each aviator has a certain CRP at the completion of flight training which
increases with experience.

ATRIMs draws on the inputs to the FREDS/NAVFLIRS data bas:s. However,
ATRIMs cannot be accessed by any echelon above the squadron level. In general all
personnel data, exercise scores (air to ground, air to air, AEW, etc.), Standardization Flight
| scores, and carrier landing scores for sea-based squadrons are available at the squadron
level,

r S

= IR

¢. Maintenance Performance Data

[ :) The Aviation 3-M system was described under Navy Maintenance Performance
i Data. The Marine system is essentially the same and is maintained by the same
; :;' organization. The ground maintenance data base is called the Marine Corps Integrated
" Maintenance Management System (MIMMS). MIMMS is neither as centralized nor as
} g extensive as 3-M, primarily because it deals with less complex systems. Inputs are initiated
t by Equipment Repair Orders, which identify a piece of equipment that is down, the specific
» system, and required maintenance and supply actions. These orders are forwarded to one
R of four world-wide processing centers where they are retained for 15 months. Daily and

monthly reports summarize the information by equipment, but not by unit.

4. Air Force

:‘;i Within the Air Force, performance data bases reside primarily at the wing level;

detailed exercise grades may exist only at the squadron level. Inspections, daily training
ﬂ and graded readiness exercises, and maintenance performance are reported to the wing,

major command (MAJCOM) and Department of the Air Force at decreasing levels of detail.
N 3 Specific reports, reporting procedures and formats may vary among MAJCOMS. The
b1 following discussion is based primarily on detailed interviews with Tactical Air Command

personnel. [
3 a. Aircrew Training Program \
% Unit training requirements are set by the MAJCOM, which is responsible for \
v providing necessary resources for accomplishing the training. Squadrons are responsible g

for conducting training evolutions and qualifying aircrews in certain events, initially and at
prescribed intervals, according to the experience of each individual. Training cycles are six
. months, beginning the first of January and July. The system of flight hour/syllabus
[:1 training requirements is called the Graduated Combat Capability System. Different
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numbers of training flights/hours are required during each cycle for experienced and
inexperienced aircrews. Several kinds of performance information are generated as a result
of the aircrew training program.

(i) Weapons Qualiﬁcétion Scores

53y W 2=

Crews must qualify in certain weapons events to be certified as Mission Ready
(MR). Qualifying events also include EW and tanking and logistics events for the Strategic
Air Command and Military Air Transport Command (SAC/MAC). Detailed score sheets "
(AF forms 206 and 107) for weapons qualification events are retained by the squadron for s
at least the current and previous training cycles (they may be retained in individual training
records for a longer period, but this is not standardized). Gun-camera film is used for
scoring and is perhaps the most objective source of weapons event performance data;
however, there is no requirement to retain film for any specific length of time and retention
varies across units.

-

SAC scores for both daily training and qualification events afe maintained by the
First Combat Evaluation Group. For events flown prior to July 1987 it is not possible to
match sorties with individual aircrews without going to the squadron. However, the form
(1CEVG 95) contains space for this information, and commencing in July 1987 the
primary aircrews last four SSN digits and first two letters of the last name are included on
the form.

(b

=

Weapons qualification event scores are generally a source of objective performance
data. These data were used along with HORIS data in the previously cited USAF analysis
of the effect of experience on bombing performance.!?

S5

7

(ii) Wing Detachments and Competitions

TAC wings deploy to Nellis AFB, Nevada on an 18 month cycle, where all
aircrews who have progressed to a specified point in the syilabus participate in exercises
called Red Flag (Green Flag for ECM). The Air Force Human Resources Laboratory
(AFHRL) is currently analyzing Red Flag data along with personnel and training data
obtained from DMDC and AFMPC. 18

%

sa5x &S A 557

7 op.cit., Lt Col Thomas E. Cedel, and Lt Col Ronald P. Fuchs.
18 Discussions with N. Greenhalgh, AFHRL.
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Annual "Top Gun" competitions are held at the squadron level through the
MAJCOM level. These culminate in competitions (William Tell, air-to-air; Gunsmoke, air-
to-ground) among the top teams from each MAJCOM within the Tactical Air Forces. SAC
also has annual bombing/SRAM competitions. As noted previously, Top Gun awards are
highly selective, and provide non-representative data. However, interesting rcsults
concerning the effect of equipment sophistication across delivery profiles have been
obtained using Gunsmoke data.!?

(iii) Standardization/Evaluation (STAN/EVAL)

Every aircrewinan must pass an annual comprehensive evaluation of overall
airmanship and operational ability, which is administered by the wing Standardization
Board/Evaluator. Records of flight/simulator checks and written exams, ACMR results
and gun-camera film are kept at the wing and squadron levels. With the exception of
SAC, the wing STAN/EVAL program is evaluated by the MAJCOM Inspector General
during Operational Readiness Inspections (ORIs). The First Combat Evaluations Group
conducts ORI evaluations of SAC STAN/EVAL programs and maintains the data.

3'.1

Ey b, Inspeciions

y Operational and Administrative inspections are conducted by the MAJCOM
t Inspector General (IG). Wings also conduct Self-Initiated Operational Readiness

t Inspections (SIORIs) in preparation for the IG inspection. The format is essentially the
' same, with all events being scored by the wing.

(i) Operational Readiness Inspection (ORI)

The wing is notified that an ORI will be given sometime within a 45 day period, but
is not told the exact date. Phase I of the ORI evaluates the wing's initial response and its
ability to deploy the wing assets. Phase II tests its ability to plan and execute operations in
a simulated combat environment. Simulated combat sorties are flown against an opposing
force for approximately a four day p=riod. Because of the duration of the exercise, supply
and maintenance are not tested for sustainability. Adherence to doctrine and 24-hour
aircraft availability during the four day period are evaluated by professional teains of

I
3
¥
-

N
o,
19 K. Lindsey, Lt Col Paul R. Dordal, and Lt Col M.S. Brake, Gunsmoke 1985 Statistical Summary and ﬂﬁ
Lessons Learned, USAF, HQ TAC, Directorate of Operations Analysis, Tech Report 86-2, March pia
1986,
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observers. The exercises are designed to evaluate the wing in every weapon-delivery
profile.

Gun-camera film and ACMR data are evaluated, and these are retained at the wing
along with score sheets. Personnel characteristics, training, and performance data are
therefore all available at the wing.

(i) Management Effectiveness Inspection (MEI)

The MEI is an administrative inspection of the entire base, and concentrates on
administration, special programs and the support side of the base, wing and squadron.
Grading is detailed and systematized, but subjective. The grading criteria reflect adherence
to doctrine; however, the observer teams are professional, and every base within a
MAJCOM is observed by the same team.

c¢. Simulators

Either 4 or 6 sorties are required each half cycle in Aircrew Training Devices
(ATDs), depending on experience. ATDs are also used in specialized training programs
and for Stan/Evals and instrument checks. Detailed score sheets (Form 206s) are filled out
for ATD sorties and retained at squadron or wing level as appropriate.

d. | Maintenance Data

The maintenance data reporting system resides at the wing level with summary
reports going to the MAJCOM. The system is similar to the Navy 3-M system.
Maintenance status is kept by aircra‘t and maintenance squadron, and summarized every 24
hours in the Daily Status, Flying ai:d Performance Report. Data which are summarized
daily include mission-capable rates, full-mission-capable rates, utilization rates, aborts (air
and ground), repeats, sorties, break rates, fix rates and cannibalization rates. Additional
data surnmarized monthly at the MAJCOM level include Foreign Object Damage (FOD) and
dropped object damage.

Maintenance Trzining Information is also maintained at the wing level as part of the
centralized aircraft maintenance system. An OJT and required task book is kept on each
person. Individual progress and qualifications are tracked in order to maintain certification.
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IV. SUMMARY AND RECOMMENDATIONS

A. SUMMARY

Conceptual links exist between MPT policy and Defense Department outputs --
ﬁ military performance, readiness and defense capability. The use of explicit quantitative
links to such outputs could lead to the development of improved MPT policy.

‘ ﬁ: The lack of performance data traditionally has been given as the reason for not
- developing quartitative relationships between MPT policy and military performance, but
: P we have shown in Chapter 111 that performance data exist, and that they are accessible and
i in usable form. Furthermore, we have shown that information concerning personnel
% 5: characteristics and training, which are needed to draw inferences about the determinants of

N unit performance, also are available. Information on the operational and maintenance
ﬁ performance of units, crews and individuals is gathered routinely. Indicators of unit-level

operational proficiency are not generally available from any central repository, but
maintenance and some individual/crew performance data are centrally available.

o Many sources of information on performance in the military were identified in
Chapter ITII. In conjunction with available data on training and personnel characteristics,
Eh they appear to be suitable for output-oriented analyses of personnel and training policies.
; As was noted earlier, available performance data fall into three categories: data pertaining to
& individuals, data at the level of crews, squads or systems, and data concerning the
performance of command units. This section reviews our findings about each of these
X three categories of data and about maintenance data, which may be available at either the
g system or command level.
':é. In general, the larger the entity the more difficult it is to obtain objective data on
performance, and the more difficult it is to control for external effects and draw clear
gh inferences. Of course, the larger the unit the more relevant are any inferences to our
= objective -- understanding the determinants of military effectiveness.
S
B
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1. Unit Level Performance Data

Command unit performance data -- what we are most interested in -- are available in
some form for all four Services. These are also the least used for analytic purposes. The
reasons most often given for failure to use these data are:

+  Too much emphasis on performance could negate the purpose for which unit
performance measurcs are defined in the first place. Allowing access to
information on unit standings could provide an incentive to cover up rather
than highlight and correct deficiencies.

«  Scoring is inexact, incomplete or too subjective.

It is too difficult to control for environmental factors, such as weather, quality
of opposing forces, underwater sound profiles, etc.

These reasons are also used to explain the dearth of analyses of performance at the
crew/squad and individual levels.

T

The question appears to be not so much whethcr data are available as whether the

v .-
SOt o
('.’.rv

potential gain is worth the cost. The objection to gathering and using performance
indicators for analyses and central management appears to be confined to operational

performance. Information on maintenance performance is used routinely by the Services to

e _

develop, assess and justify policy (though more for policy regarding spare parts than
personnel). There is concern, though, that making data on operational performance more

| E& widely available would dilute the incentives of commanders in the field to evaluate their
subordinate units accurately, for fear that bad performance would reflzct badly on them.
! However, analyses of MPT policies, using performance data, can be done without making

the performance data widely available. The identity of the units that lie behind the data can
be suppressed without damaging the analyses.

Y The question of whether or not the data are accurate enough for use as a basis for
MPT policy decisions is an important one. However, the data are being used for policy
decisions now. For example, if it is determined that a unit needs more training in a
particular area before deploying outside CONUS, that is a policy decision. If data are
adequate to support such a decision, it is reasonable to believe they are adequate to support
decisions about specific Service schools, OPTEMPO, or the mix of grades and occupations
required for a deploying unit.

Controlling for environmental factors is primarily technical in nature. It is the job
of the analyst to observe and select appropriate control variables from what exists. In
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addition, failure to control for environmental factors is unlikely to contaminate the kinds of
statistical analyses we envision unless there are systematic relationships between the
omitted factors and the policy-related variables being studied. It is, for example, not likely
that tank crew members with high entry test scores perform graded exercises in weather
that is signficantly different on average from those with lower test scores. Unless such a
difference exists, there is no need to control for weather in an analysis of the importance of
havihg high mental group personnel in tank crews.

Unit perfonnasi.ce can be measured directly or aggregated from the performance of
individuals or crews/systems/squads. But direct measurement is preferable because it
measures cozamard performance unambiguously. Direct measurement data also are more
difficult io obtain. Both the Army and Marine Corps have comprehensive standards for
unit performance and programs for implementing these standards. The National Training
Center provides an instrumented range for evaluating unit performance with respect to these
standards. A concentrated effort is currently underway to improve the quality of NTC

L RBER

& evaluations and to establish a quantitative data base. Underway Refresher Training and the

“\': SHAREM data base are sources of direct measurement ship performance data. Battle

O problems and ship mission exercises (ASW, AAU, ASU, etc.) are truly unit evolutions.

Although the success of an ASW exercise hinges critically on the individual sonar

m technician, the ability to communicate, maneuver and bring weapons to bear is just as
}

crucial to the success of the operation. Aviation units can be evaluated directly in some
cases. Air Force ORIs and Navy/USMC wing exercises at Fallon, Yuma and Oceana

Cr
55

include simulated combat exercises involving many aircraft which test the coordination of
the entire unit. AIREM exercises lasting for an extended time test the ability of a squadron
or wing to put units on station, and effectively operate for an extended period. Some

e

o aspects of unit performance are directly measurable during APEs. Boarding and launch

Y rates, for example, reflect unit performance directly. Standardization/Evaluation and
X NATOPS evaluations also measure unit performance directly. Aviation units can also be
o evaluated operationally in two stages. Maintenance performance during major wing

evaluations measures a unit's capability to bring forces to bear, and individual crew/flight
performance measures its ability to execute its mission. The AIREM and Integrated
RAINFORM Analysis Systemn data bases provide centrally available performance
;:2 information for coordinated flight operations as well as for individual ASW crews.

e

Training and personnel characteristics' data bases exist at the command unit level
E‘e for all Services. Additionally, much of the required data are cz2atralized at the respective
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Service personnel centers. The Navy and Marines also are establishing aviation
maintenance training data bases as part of the Maintenance Training Improvement Program
(MTIP). These can be accessed centrally and contain essentially all required training data at
the unit level.

2. Crew/Squad/System Performance Data

& These data are available and are in general more objective than command unit
performance data, but their link to ultimate military effectiveness is somewhat mere remote.
3;3 For one thing, there is an aggregation problem in building up to unit performance. For

o example, the connection between total unit performance and performance at the crew level
may be weakened if leadership is not properly factored into the performance model. Better

.t‘ﬁ crews will perform better as a unit ceteris paribus, but the unit's performance will also
’ depend on how well it is integrated and led. Perhaps information on the characteristics of
; p’& unit commanders could fruitfully be included as variables in unit level analyses.
In general, personnel characteristics and training data paralleling crew/squad/system
r & performance data reside at the squadron/ship/battalion level. However, for Navy, Marine
) and Air Force aircrews much of this information is centralized in the Marine Corps
i i FREDS, Navy/Marine NAVFLIRS and Air Force HORIS data bases. For all Services,
' externally graded exercises (Navy SELEXs and Competitive Exercises, Army qualifying
! - weapons tables, Air Force CGG and weapons qualification sorties, Marine Corps
R ATRIMS/CRP qualification sorties), or key checks such as NATOPS or STAN/EVALS,
are the most promising sources of crew performance data. Detailed score sheets as well as
E training data for many of these exercises are kept at the wing or administrative command
level.
%)
‘«" Simulator exercises are also potentially valuable. Flight and gun/missile simulators

are becoming increasingly realistic. They have the advantage of allowing replication of
carefully chosen environmental conditions.

3. Individual Performance Data

Py X

Throughout our research and discussions with personnel we concentrated on

ol
-

investigating command units and crew/squad/system data, though some individual
performance data bases were discussed. Programs, such as the Army Individual Training
Evaluation Program and ths Navy/Marine Corps Mzintenance Trzining Improvement
Program are sources of individual performance data. Such data can also be aggregated to
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yield measures of unit training performance. Individual performance is also reflected in
achievement on Navy advancement exams, or the Air Force Weighted Promotion System
tests. Advancement history within an occupational specialty also can be used as a proxy
for individual performance.

As with crew/squad/system performance measures, individual performance
measures can be used to derive either dependent variables in studies of recruiting, retention,
promotion, or training policies, or in some cases, independent variables in analyses of unit
performance.

4. Maintenance Performance Data

Maintenance and supply data are available at all levels, and are generally more
objective and complete than operational performance data. Ticse data also are centrally
located in automated data bases. Maintenance performance directly reflects the proficiency
of maintenance personnel. In addition to its important direct effect on operational
E capability,'maintenance performance has an indirect impact through its effect on the
; affordability of weapons systems. Approximately seventy percent of the life cycle cost of a
L weapons system is in Operations and Maintenance. Analyses of the MPT determinants of

AN
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maintenance performance could therefore have a high payoff.

B. RECOMMENDATIONS

T

Our review of sources of data on performance in the military, and our acquired

familiarity with the existing literature that relates the characteristics and training of
g personnel to performance, leads us to four broad recommendations. They are listed here in
order of the speed with which they can be implemented:

b +  Strive to use the results of existing research.
o Identify and perform a set of initial analyses that address policy issues of
.?5 particular interest.

»  Further institutionalize the development of automated data bases that can be

w used in analyses of personnel and performance.
x e :
» Encourage a long-terra effort for quantifying the links between manpower,

e personnel and training policies and measures of performance. W

- The remainder of this chapter briefly discusses these four recommendations. % §
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1. Using Existing Research

A modest bady of literature ties personnel characteristics and training histories to
measures of operational or maintenance performance. This literature could serve two
fruitful purposes. First, it could be used to develop a set of performance-based insights
into personnel and training policies which might include the following:

» A package of occupation-specific retention bonuses designed to increase

seniority in the enlisted force. This would take advantage of the finding that,

in many roles, senior personnel are substantially more productive than junior
20
ones.

* Plans to obtain more years of flying from pilots. This would invclve cutting
down on the non-flying assignments of relatively young pilots and, perhaps,
providing more flying assignments for older pilots. The previously cited work

of Cedel and Fuchs points in this direction.
; * Reconsideration of Navy plans to provide a larger fraction of initial skill
F training aboard ship. Such a policy has been found both to delay competence
and to distract senior personnel from their other duties.2!
% In addition, existing research could help refine efforts to quantify the overall quality
of the enlisted military force. This would involve using quantitative estimates of the
E - relative contribution to performance of personnel with different levels of experience,
intelligence and education to develop indices of personnel quality. In some cases it would
:ﬁi be possible to take into account that as a particular beneficial characteristic {like experience)
ro becomes more prevalent in the for -, its additional contribution to improved performance is
. likely to diminish. The work ot iviarcus probably provides the best evidence of the value of
) experience beyond the first term, while that of Scribner et al provides information on the
y value of intelligence.22 Such an approach would require one to assume that results
-’;\: obtained for a small group of occupations could be extrapolated broadly, but it would at
least provide a useful check on (and supplement to) estimates of enlisted force quality that
§ have been developed to date -- one more firmly based on the performance of units.

‘ 20 gee, for example, Deborah (.ay-Mende. Ellen Balis, Kurt A. Driscoll and Robert F. Lcckman,
b, Balancing Accession and Retention, CNS 1176, Center for Naval Analyses, September 1982 and Alan
J. Marcus, Personnel Substitution and Naval Aviation Readiness, Professional Paper 363, Center for
Naval Analyses, October 1982,

- 21 See Rodney Weiher and Stanley A, Horowitz, '+~ ~elative Costs of Formal and On-the-Job Training
for Navy Enlisted Occupations, Professional P~-.. ., Center for Naval Analyses, November 1971,

22 Barry L. Scribner, D. Alton Smith, Robert H. Baldwin, and Robert W. Phillips, "Are Smart Tankers

o Better Tankers: AFQT and Military Proficiency, "Office of Economic and Manpower Analysis, U. S.
'\ Military Academy, December 1984,
| -l
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2. Performing Initial Studies

Re-orienting MPT policymaking to focus on the implications of policy decisions for
military performance will take a long time, but the success of any long-term effort requires
short-term evidence that the effort will be worth the trouble. The best possible evidence
would be the generation of usable policy insights. We recommend striving to generate
such insights within two years.

This program of short-term research should commence by deciding what policy
choices are most in need of calibration in terms of their impact on performance. This
should determine what to look at first. Candidates for the list of initial studies should
include the following:

* The impact on operational performance of reduced operating tempo (and,
hence, reduced levels of unit training) in all the Services. Congressional
pressure on this portion of the budget makes operating tempo a timely issue.

*  Greater examination of the importance of intelligence. Recent military pay
raises have faled to keep pace with civilian wage levels. Evidence is that this
is likely to adversely affect both the accession and retention of personnel in the
upper mental groups. Information regarding the implications of this for
performance could be most valuable.

«  Comparisons of the proficiency of forces manned by reserve personnel with

~ those manned by active personnel. There have been prominent discussions of
removing some units from Europe and converting them to CONUS-based
reserves in order to save money. Consideration of this option shouldn't be
done without examining the performance implications of the shift.

»  The value of seniority. Congress has noted that the avzrage level of seniority
in the Services has grown, raising personnel costs. Some are considering
relying on existing analyses of the increased proficiency of a more senior force
to recommend a decrease in the number of military personnel on active duty.
This may be appropriate, but further analysis would help guide specific
decisions about whether cr not to cut, how much to cut and where to cut.

»  The impact of personnel turnover on unit performance. Personnel movement
costs the military a great deal; it also disrupts smooth working relationships
that have been built up over time. Quantifying the implications of these
disruptions for performance could provide an impetus toward increased
personnel stability.

For all of these study areas the initial step will have to be illustrative, since the same
relationship cannot be expected to hold for all occupations or kinds of units. For example,
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there is no reason to believe that operating tempo has the same impact on proficiency in B-
52s, C-130s and F-15:. But illustrative results can be very useful. Finding a specific
quantitative relationship between operating tempo and aircrew proficiency for a particular
kind of aircraft performing a particular mission is concrete evidence that readiness suffers
when the flying hour budget is cut, even though we don't know how much it suffers in
most cases. It shifts some of tne burden of proof onto those who want to reduce flying
hours. This is the kind of payoff a carefully chosen set of initial studies can provide.

3. Developing Computerized Data Bases

As has been noted, allowing access to information on performance for research
purposes, especially the performance of units, is viewed with considerable skepticism by
the Services. Such information has the potential of revolutionizing the ways in which
personnel and training policies are formed, evaluated and justified, but the revolution can
only take place if performance data are easily accessible for analytic purposes. Easy
accessibility implies not having to start every study by convincing suspicious operators that
study results cannot possibly be used against them and not having to create a performance
data base by laboriously copying large volumes of data from poorly kept paper files.

Can the legitimate concerns of the Services be reconciled within the requirements of
policy-oriented research? We think that the only feasible approach to reconciliation is the
recognition of the control of the Services over their own data. If this control is recognized,
it should be possible to develop data sets that minimize the chances for misuse or punitive
use without adversely affecting the prospects for productive research. The following steps
could facilitate such development.

a. Enunciate 4« DoD policy supporting the use of information on the performance
A - of individuals and units to study the effectiveness of policies regarding
personnel and training. Make it clear that the Services are in charge of

determining the nature of this use.

b. Initiate a multi-Service group to develop guidelines for centralizing the location
of performance data for each Service. These guidelines might well include
, removal of unit and individual identifying codes; if these codes were removed,
it would be necessary to merge performance data with relevani information on
personnel characteristics and training histories before the removal took place.
The adoption of uniform guidelines would permit the performance of parallel
research across the Services.
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c. Request that the Services identify the types of data to be computerized and
centralized.

d. Provide funds earmarked for the purposes of developing the necessary
software and doing the processing required to develop the desired data bases.
¢. Make provisions for the periodic updating of the data bases.

Recognize Service responsibility for permitting access to the data bases for
research purposes. The data bases themselves could either be held by the
Services or by a centralized organization. The key point is that the Services
would have control over their dissemination.

It is possible that following this plan would yield an environment that still inhibits
the sorts of policy research we are interested in promoting, but it should assuage many of
the concerns about the misuse of data. In any case, without strong assurances of both
central support and Service control, it seems unlikely that concerted progress will be made
toward the goal of getting access to the data necessary for tying manpower, personnel and
training policies to performance. '

4. Encouraging a Long-term Research Effort

It is tempting to suggest a co-ordinated effort to quantify all the links in Figures 2-3
and 2-4, but this probably, would be misguided. To a considerable extent the policy
development process is a decentralized one. The Services, and particular offices in the
Services, have a lot of independence in developing many aspects of MPT policy. They
must have control over their own research programs in those areas where they develop
policy. Still, there are several ways in which the Office of the Secretary of Defense can
encourage appropriate research to link MPT policies to readiness and performance.

+  Direct that MPT policies be developed and evaluated on the basis of their effect
on performance, as much as possible.

»  Review specific Service policies with an eye toward their justification in terms
of performance. Regularly ask the Services to provide such justification.

« In areas where a uniform DoD policy is required, such as the level of pay or
the nature of the retirement system, OSD should sponsor research to develop
relationships between policy decisions and indicators of performance.

Taking these three steps should prodvce an edvironment which, over time, will
assure the quantification of a wide range of relationships between MPT policies and




military performance. The data and techniques exist to build these relationships. They can
provide a more firm underpinning for DoD's personnel-related policies than has ever
existed.
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ASD(RA)
ASI

ASU
ASW
ATD
ATRIMS
ATSS

BGAIREM

BL™
CALL
CASREP
CBO
CcCC
CINC
CNA

------

GLOSSARY

- Anti-air Warfare

- Air Combat Maneuvering Range

- Airborne Early Waming

- Air Force Human Resources Laboratory

- Air Force Manpower Center

- Air Force Operations Resource Management Systems
- Armed Forces Qualification Test

- Air Force Speciality Code

- Aviation Intermediate Maintenance Department

- Air Effectiveness Measurement

- Amphibious Warfare

- Advanced Phase Evaluation

- Army Research Institute

- Army Readiness Training Evaluation Program

- Assistant Secretary of Defense for Reserve Affairs
- Additional Skill Identifier

- Anti-Surface Warfare

- Anti-Submarine Warfare

- Aircrew Training Devices

- Aviation Training and Readiness Information Management System
- Aviation Training Support System

- Battle Group Air Effecuveness Measurement

- Battalion Level Training Model

- Center for Army Lessons Learned

- Casualty Reports

- Congressional Budget Office

- Command, Control and Communication

- Commander-in-Chief

- Center for Naval Analyses
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g CRP - Combat Readiness Percentage
CIT - Common Task Test
' DMDC - Defense Mar.power Data Center
' DoD - Department of Defense
% (D)TPDC - (Defense) Training and Personnel Data Center
| ELW - Electronic Warfare
& EMF - Enlisted Master File
| EMR/OMR - Enlisted Master Record/Officer Master Record
FHP - Flying-Hour Program
@ FMC - Fully Mission Capable
| FOD - Foreign Object Damage
;;,, FREDS - Flight Readiness Data System
| FSO - Fleet Support Operations
GAO - Government Accounting Office
HORIS - Hormats' Information System
HQDA - Headquarters Department of Army
IG - Inspector General
INSURV - Board of Inspection and Survey
IRAS - Integrated RAINFORM Analysis System
IRFT - Interim Underway Refresher Training
ITEP - Individual Training Evaluation Program
ITMS - Integrated Training Management System
JSPD - Joint Services Planning Document
LOG/FSO - Logistics/Fleet Support Operations
LSO - Landing Signal Officer
MAJCOM - Major Command
MATMEP - Maintenance, Analysis, Training Management and Evaluation
Program
MC - Mission Capable
MCCRES - Marine Corps Combat Readiness Evaluation System
MCI - Material Condition Index
MEI - Management Effectiveness Inspection o
MILES - Multiple Integrated Laser System ~a
MILPERSCEN - Military Personnel Center ,;' VhO)
MIMMS - Marine Corps Integrated Maintenance Management System ".‘_g{:ﬂ
o
e
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MOB
MOS

M
NAMTD
NATOPS
NAVFLIRS
NEC
NITRS

oIT

OMF
OPPE
OPTEMPO
OPTIP
ORE

ORI

PA&E
PAS
PEB
PSA

ROH
RUC
SAC
SELEX
SECDEF

SHAREM

SIORI

SQC
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- Mine Warfare
- Mobility

- Military Occupation Specialty

- Manpower Personnel and Training

- Maintenance Training Improvement Program

- Maintenance, Material, Management

- Naval Aviation Maintenance Training Detachment
- Naval Aviation Operating Procedures and Standards
- Naval Flight Information Reporting System

- Navy Enlisted Classification Code

- Navy Integrated Training Resources Subsystem

- National Training Center

- On-the-Job-Training

- Officer Master File
- Operational Propulsion Plant Examination

- Operating Tempo

- Operations Training Improvement Program
- Operational Readiness Evaluation

- Operational Readiness Inspection

- Office of the Secretary of Defense

- Program Analysis and Evaluation

- Personnel Account Symbol

- Propulsion Examining Board

- Post Shakedown Availability

- Underway Refresher Training

- Regular Overhaul

- Reporting Unit Code

- Strategic Air Command

- Selected Exercise

- Secretary of Defense

- Ship Anti-Submarine Warfare Readiness/Effectiveness

Measurement

- Self-Initiated Operational Readiness Inspections

- Student Master File

- Special Qualification Code
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SQT - Skill Qualification Test

SSN - Social Security Number
STRAC - Standards in Training Commission
TAC - Tactical Air Command
TACTS - Tactical Aircrew Combat System
TEC - Training Event Code
THAIS - Type Commander Headquarters Automated Information System
TMACS - Training Management Control System
TRX - Training Exercises
TYCOM - Type Commander
UIC - Unit Identification Code
VAMOSC - Visibility and Management of Operating Support Costs
WST - Weapons System Trainers
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MATMEP TRACKS ALL AVIATION MAINT ENLISTED PERSONNEL .
SAME COMPUTER DATA SYSTEM. WKL ENABLE LINKGNG MATMEP,
MTIP, 34 ANO DPOC PERSONNEL DATA.

WHEN ATSEN 18 COMPLETE MATMEP AMD MTIP WL BE ON

MCCAES/CREW PERF/ | MMSF 1§ UPDATED BLECTROMICALLY, PROM THE MIELD. LAST 8
ATRIMS DATAWHICH NCLUDES SYLLABUS PLIGHT PROGRESSION, AND ORDNANCE

SAME AS ABOVE PLUS | FREDS WAS MODEL FOR, AND 18 BEING REMACED BY NAVPLIRS.
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AUTOMATED CURRENT SEPWICE RECORD. OFFICER AND ENLISTED.
INCLUDE AMSIONMENT HISTOMY, SCHOOLS ATTENOED.

AND SERVICE TIME. THIS DATA WAS USED BY MAJ TOM CEDEL FOR

HOMS GIVES COMPLETE CAPSULE HISTONY OF FUGHT EXPENIENCE
ANALYSES OF BOMBING SCORES.

SYLLAB AT SCORW/
PERF-SODANVING INPUT TO HORS REPORT

STAN EVAL, TOT

y
I

DATA TYPES

X
X

i
|
l
E
B
|
:
)
:
i

X

COVERAGE
88N, PAS,
SCHOOLS,
ouTY,

[ #

SEN, PAS, HIST.
AND CURRENT
PUGHT INFO

TABLE A-1. {Cont.) CLASSIFICATION OF PERSONNEL AND TRAINING DATA (ALL SERVICES)
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AND
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20 0AY
PEMOD
A TAC NOW m&m+

WQTAC
DOX3

SERVICE
US AR FORCE
2052408
{Eriistnd § Ofewr)
2020071010 (PNY BIRU7Q)
Management Systme (AFORME)
3 APM 171-150 VOL BA (PaiV) (C1) of

4 Mov 1885 AFORME: AOGNAQ Users
el

VOL BAVOL BA-OVERMIEW, YOL

AF REG 601

1) CONTACT: AGENCY

2 DATABAIE NAME:

3 AEFERENCE:

1) USAF Miltesy Parsamnel Conter

2) Masser Parsernal Pl (10PP)

1) HO USAF Warsder Managament (XOOTW)
3 AFREG T3 13l20p 8

1) HOTAC DOXB 604-764-3031 316384
& Air Ferce Opeatans Resanes

FANTERFACES
KEY
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A Sy W
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DETERMINES STRATEQY FOR MEETING STNDADS WITHIN ALLOTTED

sTUoRES
TEST REBULTS USED SY PROMOTION BOARDE AND FOR DESIONING
TRANING PLANS. ITED 18 AESFONBIELE FOR ANALYZING RERULTS
AND ADVIBING SCHOOL COMMANDS OF GENEMAL DEPICENCIES.
STAAC DEPWNES TRNG STRATEGY Bi TEFMS OF ANNUAL PERS AMMD
RESOURCES.

VAROUS STUDIES
‘] VARIOUS STUDEES
WEAPONS

T

Zrx
rencT
rumovuwo

u"."- .

COVERAGE
NAME,
MOS8,

TABLE A-2. CLASSIFICATION OF PERFORMANCE DATA (ARMY)
X
X

[

r PO

e P 3 {s
s ik |
- b, AL 555

SERVICE

ARMY

1.é4

9 Comt Aums Live Fow Exsrdies
o) Bider Exevaions

3 OACIRC 20854

o KEY:

£ d - L &% ¢

«s-ai S
. ?‘; .‘- o
Y

ol o S
s,:}
P

1) CONTACT: AGENCY
2) DATABASE NAME
3 MEFERBNCE:
AV 080-43044353
804 727-3584/2000
1) Asmy Ballels Rossareh Laberatery
Aburdoan Praving Ground
2) Ammy Unk Romanstrustion Analysis
Model (fame}
N s ovwr Beise” 202 274-0622
AV 027 -5700/41075500
SIDN TRNG BVAL DV STED)
804 784441 52328343
(o) S0 Quel Tent (SOT)
) Cammen Tosk Tast (CTT)
{9 Commandurs Bvahsstion
20) SATT LEVEL TRNG MODEL
(o) IMOVIDICIREW WEAP ANNUAL

1) Army Training Beard M. Mowes/
1) TRADOC/RI Lir son - Stove Geldbarg
2 BDMD TRNG EVAL PROG (ITEF

CJ1 [1) Army Tiaining Sugpert Contw (ATEC)
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NEW OVLEANS. NAPLIS COLLECTS ALL OF THMERE DATA ALLD TRNG
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CENTRAL SOURCE FOR OTHEN AGENCIES.

: 3
BOMNTMOASM L0
‘\\ a
PONTRIOASRY MO . -
3 C— _
g —_

/s

ﬂ

SYL DATA, OUAL
OATA

COVERASE
READINERS
UTLIZATION
AT ABS-
ALY
§ JANOT- | FUGHT MOURS,
(] Of. SOONES, THNS

TABLE A-3. (Coem't) CLASSIFICATION OF PERFORMANCE DATA (NAVYASNC)
5

-l |
- ": i 1 jil
=<l k
s "
HEITE ;
: b onied ol !
z i (LE N i g g N
s “35 : H ﬁ! !l g!g ii zg ;
A-11 .

g ST, Vg W y" " g € d‘.- ,'l_‘ --------- a® ot ® " A A T T v w o W '4_7.. _‘- _'. ‘- . _-g.‘l.‘o_-dnlq‘ -\- -.-f '\‘ q“‘q-\'“ .‘n
N N R 0 e a R T T e e T a  Ea e e R e e S O

" af al



FLEAETA N NE ALY FUR FAE ST Pl VU T FLE FLET PUE TR "Wl LT Pl FUl W TON TeR

108 o
oyl @ ;
Y :
§§a§52 EE i
e gbo|
MR i
i kS y
| Gl d i
| B |
s h— ' i 3 é%
% = 3 z
5| FYm— — o .
A e
AR - -
g \W x x
1 k| .
il | ik | B | K
Al it | e
[~
N* 5 it ;
~— 3 3 g
Sy ;2 <8l <
J— 8
\ ihid 5 3
B
A
: Y . it
| i [ne 4l B
212




R WATIT AT UCARN A TR I ERFFNFE VS UTF UFUT VTSI I FTI IS A LW IV i ar i man B/ 1 m-afd SN ETRnENTETTEATRNEABT I NATERER YR M RTWNEN Y TEWT L WJ WArwsy W

FuUogedro0 = SON Adoy pay = O
coumsEEN - N ndusn?) BUoSISd = Od
eogndp - O sauay ¥
VNN B A
FONVIIO NS
¥ 'ONL HOLYIN OL MIODS WO VY0 03N "SNOLVYIJO oMM
A0SV SNTI0UE IWE L HINN WIVNOTATIVNEN DNIMAIIOS-GU 4 NV ‘AL THOOS ONYNIOOS L)
ANG TS0 A ASILN WIAS 1V T ' V34 WOLUTIOND OMM SIOH BTOMIL] W ] o FONV VN RS ovil oM o | OV NERIDONID OLUVI DV G €
asx
WiEeeID G “LLIV-ZRS AY B N (1
3dAL IV “TOOS od
NOLULBSNOD AL NND JOLY OFW SRIOHICD ‘ONL “ o -] FONW WWN [ oV ou| Ovivoo TERIRVTEN &
90 2yY 299 1mday
FOMAPS | VO ‘POU) Swee) Ve
Amarang possymg 9981 INONSNND &
SINGIIOUSIINVINISY NO ANAVIH 0F9VE
SO0 108 GZLINGNOD OFW LIHMOD MIED LIBVIN ONV ONIOVOY
BAUVINISRMER LON OB L3N0 BdAL NNOJOL V 5 ZNOWENND|  SRIOH “L3IN 1Y TIOD 2IALOV
W0 SMON NOMd TWYVINAY OFW 8 VAVO Sidd OV vivosa eomit] w o 0 S300C O poon wan]| ovww] v ]| ovivea R ——
SBLSYMLAOWORLS-HIS AV
oniguy s suoweedy fndeg VIO (1
dvsn

- e RV : s
T LT
Ikt
” \ $3diL viva \ JOVUIA0D \ L 391838

(3vsn) viva IONVWIOJH3d 40 NOLLYIHISSYID 8-V Tavl

A-13

L]
N OIATE RN

Y

jod

TR KR TR R R R s

e

%

LR

13

Sk

s



»| puogedrosg -

wnpeyy - N ouReEy - N Jondun] PruoEeg = Od

iy wopmndo - O Py
o g WD A

i
:
]
_
m
m
]
m
i
“
w
i

opeEag MO JOL &

3
H
i

smoHwAINvIS| M of
S8 NNC WS JVHD 1T0A 08- IS BOV). &€
FONVNGUOVAI NVIS]

"SI0 4¥ W04 14300G CIDOHVONY IS 1OM K1 INS VLSO N)

MV DEIHL LN SOOI WY INE SAVH SONVIINOD OV Tiv

"CIATIONALL NIHM SIVNCIAIONI HIM OD ONV NUQOS AR G3NVL
VN RV RLDIVE DML SO V BNORVA DNIBN SLHIOW SHOH “WAINVLS n L]

v NHOOS | PRI0J DML ShiSd SPRIOSY) S2C w0y Dv)

(900005 11 AP 90C w4
ONL N GITMOOTN IV SNOLLYILNWNO "SI0 OV JA0RY odoH ‘wAanvis| w o

EEEENE |

OL NOLUOOV M " 240N SWUOSY M 81 SE5 PAIOZ “ATNO TIATT SRIOH “WAI NVIS
WMIO0S 341 1V CIZAAWENNS B VAVO DMEVAL ONY AHOMNd ATWa SRON “WAINVS

22 999y
i
4
]
i
]
!

A-14

“TBAT) NJODS LV TNV LNIVA VIVOD
“BATI DN LY 8 'WAS ARV TWNOLLWWO ONY SIHENVIRSEY

MIOOS g‘g
001312 'W3 '0uO)
TIAEA0 JO SHOLVITWAD IANNIEHIUIN0D TV FIVAS VIS | OMIL LW TOM ‘Bidd L] (] X MO LHONS

WAINVIS &
umpD Supe) 1424 B VL &

MO
[
AN
MR
NN
NOWN
D
SO Sprove)
A GREI240 ANY YOI LiDI 30 ’ o ,
O GRENOI LON SLIFHE OVO OV NI VIO NND SY HONS h | o X S40 "W1 ‘TN jﬂ B VB PR SATNY| U} CUFEIY-f) S0y

VAVO SHOUVMISO 8 § F0VHd BOLIIOO) NV LV ATVIvEId S .
130vHd O GIRELLININGY W00 TV FH1 WO 20UV 81 IO Bl Laid X :!!8..1

1
]
|

7
|
|
!

g
:

o viva Gaivi i/ i ]
i 7

- \ $3¢A1 vive \ SOVNIA0D \ ] 201Au3S

(dvsn) viva IONVRUOL4HId 40 NOILYIIAISSYID (Luwod) “s-¥v Iavi

T R T T TN oy Y L SR et S AT L A AR A S S S SR el SR S

TN T Y TN TN UT UM UT TN TV U AVAIVYUTAURIDWIUITITTIINWI AN TN W U WA RN RNEs AR meman
§
&

TR OAE M S WS s B5X BSL W Oed S8y BN




TR LI BT IT RN TN NN E N AN T ENA BN EA R ABMIEA ST BAS T AN EABMA BT AN XN GO SO 5O - e

—me"m

4G A

Puogednoog = Adoo pa = OH
oy = son
—pory = 1y oo n  medwo) puonad - Od
$H-H Lt ) laianda Al {
b o STy PEWI AN ®
O 9851 190 6 ‘1 TOA '$-0S HOAID) &
ONY DNULL ATVO R1 3400 HOJ 18AS BNRIODS SINOS HYOVH 38N .
ISVE viva
“ALINFANO NOOS N MBS HO EIVN
WOkd HOLVIN AMI0SD LOVXE 130 OL 3AVH TMNOM ‘GIINOI ON GRH00JS
30 GIN0OD NV K1I0(A IWIS 1NE MIO4 VAV NO GANOIIS YOI MO s81 o1 - 0 &
LON SN MO TNLIY SON € XOUddY FONVHO SMIHD NUOOS G3HOS OH 98 NN oo sexog Supm:) A0 K
£ DOW0-S134 ONMA S3HO08 IIVHENoY [ Sosp ey LoD B
Od OL G IENVHL ONIE VAVA TIV | -1V ONMONULOMOH | M MOIMVUSENOS | o8 DY Na MR Ve v M3 ANV LOTWVHLIGRNOY (Z
100S-€1 199 3 '84Y ANJ40
DAID 1) #roxy vopsnma3 wawo) Bay (1
]
2y Hfemag) weg puoss B40 YN
121 vemepley om4 Y &€
£213 "F0 ONIBOIO JO ALTWIO
WM LNFNOUIANS 404 DNITIOHLNOO NI ALINOHAQ VIRV AVA B3 woud
VIO HOVE WOJ SIOWID AU JO N0 B GHENING SLNERS | ONV AIIIDNEL ONM L X X X JANINAOWID ]| j.!nooull V] oM oW, O} douy seeupesy) mogmedo 2
- YIOWD HONO L 30 OL SUVIddY ..ocj
OV ONYISANO ‘0 "LV "DUVIR "LVENN SI0VN0 V.M ‘INRILO00 .
IBVOY GIEVAN KL ‘NOLLOSEN SALYMLININGY 0V 81 8L xf x| x raay moosvim TVl o] eov:|  lEm)du s meemine £
SCUCHILC-LS AV
60 mavep mpedng V1. (1
JONGVIVO SINIERMNON AOMNOY
Sidd UId LAV LN | 0 X X X NGVL'APO amos | wni OoH| NOTONM S
SALVY X148
| “WOINYD "BV MO 185008
TRLSAS WYD WA QL 1N ‘CIHOBY ‘SIUNOS F ot Sndeay cousuagg
BASIGHILINCD S5 30 O SUVELIY 1NE WEALEAS NE OL WV INNG | DNIWNIOOW-VAVO DMl ] NN X X 190 9N 34N s | T roToNM i) ‘wremg 4wl weig v @
0195902408
Gnctl. 1) Suan ) moge 1 su0
vopoeg seimwy eousunumg) We S (
OONO-VIV] Shidd
BINNYD ‘NAVOO .
O OMMANO UL UNILDHI | 1ITRI
ONMOMIL B34 ) 4 GIHOS ¢ WiN ..'-g oMM v v| woowi Amunung souruspumpy Aspuopy ovL &
“RUNN WTHOM GNV DN DNORY SHOLYIION FIINWIHOAS
GRLIYOTOOV M SONALL SO NOBIVINGD WO GIONT AN VIVD v lefan) VIV LT WO V.
HNwaN v0 QAUVIY .m. ] m w m m 2 FNRIIN &
M ; < $ YN I9vevIva (&
M m ADNIDY 1I¥INOD (
m m m m u

") \ S34AL Viva \ JOVNSAOD \ L]

uuuuuu

».:_x#x% @m EER
CY LAl
2
»xxﬁ.wf.l S5
N p |
€

A-15

(Hvsn) Viva IONVAHOIU3d JO NOILYIIAISSY1D (1Lwoed) e-v I1avi

i = EE s BS 2 E BR,  ed s ERE




IR R ETRTRETNMIANT ASRY LA AA AR RS N NP AE N WA T TR T TRIITU TV TTUT WU TN Y F YV FEN IR ISR ET &aNAarAan Vi retrTuye rTyrT v v B v E warsnene

g
§
"

£
I

B

p=

VARIOUS STUDEES OF SIMULATORS, TACTICS AND BOUIPMENT

>
W
) s
; 2
wet
S, <
| u-j <
| 8 AUALLONEO
‘; W -3\
[ E: e FONVIRION DY NN
; = k 4
| S s FONVIWOADY MO
. e |t |=
i B s ——owoe”
- "
. s ]
“a DNNALL 10
) < \
i % [ WNOSMId
I ©
.Q‘- g 3
é 3 TN ARN
5 |3
<
- W OONDe INL
<
At - [~
\:}: 13AN
:.:!.a
ph Avwmiod

Dr. Bob Numeyes AV 474-8561

AFHALIOT) Willame AFB

1) Air Foroe Humen Rescuces Laborelory

1) CONTACT: AGENCY

2) DATABASE MAME:

2} Dota bases bom ousrent and past shud
Ausomated

A-16

g

1-" g'l
.-‘5
".\‘ q“

Lol L]

AR A R TN A A A S B T e R A SR S S S s oS




bR A% Ale AR NP AR Al AL Ak aal ol i il

HN TN YTITN SR TWE FUuTEiYT Yy TwEwuww

LA A A L 4 ANd A Al a A A AT all il alli als ol ARA all olE all ol oll o BA ol o

DISTRIBUTION LIST
IDA PAPER P-2023

RELATING PERSONNEL AND TRAINING RESOURCES TO UNIT PERFORMANCE:

IDENTIFYING DATA ON PERFORMANCE IN THE MILITARY

Department of Defense

Office of the Director

Program Analysis and Evaluation
Room 3E836, The Pentagon
Washington, D.C. 20301

Director

Deputy Director (Resources Analysis)

Director, Force Structure and Support
Cost Analysis

Director, Economic Analyses and Resource
Planning Division

Deputy Director {General Purpose
Programs)

Had Naval Forces Branch

Naval Forces Branch

ATTN: Mr. Mark Mohler

Office of the Secretary of Defense
Force Management and Personnel

Room 3E813, The Pentagon

Washington, DC 20301

Assistant Secretary
Principal Deputy Assistant Secretary
Deputy Assistant Secretary (Civilian
Personnel Policy and Requirements)
Director, Requirements and Analysis
Deputy Assistant Secretary (Military
Personnel and Force Management
Director, Training Policy
ATTN: Lt Col. Robert Croach
Mr. Gary Boycan
Director, Defense Training Performance
and Data Center
Director, Programs, Research and
Analysis
Programs, Research and Analysis
ATTIN: Dr. Deborah Clay-Mendez

Copies

a—

b Pk pd b

X L et e R e L N T A S R e R e TR A S e Y e S At

3



T NN N I TUN TV T VT VT VT FTTITT VT VTIT TV  ITUT TN VT TPV VT PP UT Vs My rmifTerymafiT vyl s imTys s wers vy i e s vy ire v v |

Office of the Assistant Secretary of the Navy
(Manpower and Reserve Affairs)

Room 4E786, The Pentagon

Washington, DC 20350

Assistant Secretary 1
Deputy Assistant Secretary (Manpower) 1
Staff Director/Director Manpower Analysis 1

Office of the Chief of Naval Research
Ballston Centre Tower #1

800 N. Quincy Street

Arlington, Virginia 22217-5000

Xz 2B »x EE R O3

. Chief of Naval Research 1
&' Program Manager, Personnel and Training
e Research 1

Commander, Department of the Navy
Naval Postgraduate School
Monterey, California 93940

K

. ATTN: Dr. Jules Borack 1
Dr. George Thomas
- Dr. Steven Mehay 1
h Office of the Under Secretary of Defense for
. Research and Engineering
N DOD-IDA Management Office
N 1801 North Beauregard Street
Alexandria, Virginia 22311 1
E Defense Technical Information Center
Cameron Station
= Alexandria, Virginia 22314 2
%
b

Industrial Organizations

:f:‘ Rand Corporation
P.O. Box 2138
~§ Santa Monica, California 90406 N
ATTN: Library 1 @
Dr. James Hosek 1 "K'J-':,
iy Dr. Glen Gotz 1 N
o Dr. Matthew Goldberg 1 '

-
.)- o™ :‘;

r"'-' <
«
*»

Fa' L¢ \\‘.‘
:: { ‘>.' h:
’ Y
. T

RSN,

[,Y) ‘Fﬁ- N
) o

pl

o Tt

vt

"\'\f.:\

' Ut B A P I Ay oL ) \ { o W o o g SR N R N i PO PRI N
R S N A A S o S S o T e R N A g e e o R B e e T YTy e e e ra



b i B2 R A o 8 o b R B o a b A f o b Al e b ok A S a d A R Ak af X A R Al A A R A B Ak A L A L A R Ak ALl Al Aol Aed Aot dbolb dal Al At ad it e i Al At e el A Al ety

s WS

Center for Naval Analyses
. 4401 Ford Avenue
Alexandria, Virginia 22302-0268
e ATTN: Library 1
- Dr. Robert Lockman 1
Dr. Aline Quester 1
, Dr. Jean Fletcher 1
- Mr. Alan Marcus 1
‘ Institute for Defense Analyses
NG 1801 N. Beauregard Street
R Alexandria, VA 22311 47
|
|
| ATTN: General W. Y. Smith
-3_,.' Mr, Philip L. Major
; Dr. William J. Schultis
| Dr. Andre R. Barbeau
| S‘S Dr. David L. Randall
Dr. Robert E. Roberts
Dr. Stephen J. Balut
e Mr. Bruce Angier
o~ Dr. David Graham
Dr. Jeffrey Grotte
o Mr. Stanley Horowitz (11)
i Dr. Jesse Orlansky
Dr. James Thomason
e Mrs. Dorothy Mendonsa
S IDA C&D File Copies (2)
o' Copies for Secondary
Distribution (20)
_ Dr. Richard S. Gibson
s
- L4 ——
_:, 85
&.{
2
.L

e

At

Sed

o
-
»
W 0™ W N W, A S AT O R T L R L YR ORI R AL A Y " LN o W L Mt SR A e \
o N o P et e e e Tt e e M e e e s e T MG



